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44TH gg HOUSE OF REPRESENTATIVES. ¢ Mis. Doo. 
ist Session. No. 163. 


ES ES TS EELS GARDE IE SA ETT TIE RD, ~ = 


THE PRINTING OF THE SECURITIES OF THE UNITED 
) STATES. 


QUERIES 


COMMITTEE ON EXPENDITURES IN THE TREASURY DEPART- 
MENT, 


Answers thereto from the Treasury Department. 


“APRIL 3, 1876.—Ordered to be printed. 


Communication from Hon. B. H. Bristow, Secretary of the Treasury, in 
response to interrogatories propounded by the Committee on Expendi- 
tures in the Treasury Department. 


The House of Representatives having directed the Committee on 
Expenditures in the Treasury Department to make certain investiga- 
tions in regard to the printing of the securities of the United States, 
submit the following questions to the Hon. Secretary of the Treasury, 
with the request that the proper parties may answer the same in writing, 
and at as early a day as is practicable. . 

1. State the total cost of the work executed in the Bureau of Engrav- 
ing and Printing, during the fiscal year ended July 1, 1875; the cost of 
the work on same done outside of the Bureau, and the cost of the paper 
and materials, tools, and machinery used in said Bureau, and state what 
amounts have been paid by or have been charged to appropriations 
other than for the national loan, and what amount has been charged 
to the national-loan accounts. 

2. Does the report of the Chief of the Bureau of Engraving and 
Printing for tlre fiscal year ended June 30, 1875, give a full and com- 
plete statement of work done in the Bureau during that year? If not, 
state what other work was done. | 

3. Give a tabular statement of the work done in the Bureau since 


July 1, 1875; the number of impressions and denominations of United 
States notes, fractional currency, bonds, stamps, and miscellaneous 


work ; state the number of plate-printings, surface-printings, numbering, 
trimming, separating, &c.; give the amount of work on above done out- 
side of the Bureau, and the cost of the same. 

4, Give the cost of any miscellaneous work done in the Bureau sinee 


July 1, 1875, not chargeable to the national loan. 
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2. PRINTING OF UNITED STATES SECURITIES. 


5. State the amount of all warrants since July 1, 1875, issued or to be 
issued for work done since 1st July, 1875, or carried to the credit of the 
national loan since said date. 

6. Give the actual number of employés in the Bureau each month 
since Ist July, 1875; their general duties, and the actual monthly pay- 
roll for each division. 

7. State if the pay-rolls furnished include the salaries of all the offi- 
cers and clerks of the Bureau. 

8. Are the amounts paid to the emplovés affixed to their names when 
they sign the pay-roll ? 

9. Give the receipts, deliveries, and balances of paper for the United 
States notes and fractional currency by the Bureau of Engraving and 
Printing during each of the fiscal years of 1874, 1875, and 1876. 

10. Give the number of impressions, complete and incomplete, of 
United States notes, fractional currency, bonds, and stamps on hand at 
the close of the fiscal years of 1874, 1875, and at the present time. 

11. Has the appropriation made at the second session of the Forty- 
third Congress, for the expenses of the national loan for the fiscal year 
ending June 30, 1876, been used exclusively for paper, labor, materials, 
and tools necessary in executing the notes, bonds, and other securities 
of the United States? 

12. Has any portion of the amount appropriated for the expenses of 
the national loan for the fiscal year commencing July 1, 1875, been paid 
_ for work executed either in or outside of the Bureau, previous to that 
date? 

13. State the relative detailed cost per 1,000 impressions for printing 
the seals on United States notes and fractional currency, by pe 
ing and by surface-printing. 

14. Does the price or cost of surface-printing include the expense of 
the process known as water-proofing? If not, what amount per 1,000 
impressions should be added for such process? 

15. State the amount expended on account of the water-proofing pro- 
cess during the fiscal year ended June 30, 1875, and also the amount 
expended for same since July 1, 1875. 

16. Has the work done in the Bureau, on national-bank currency 
since July 1, 1875, been paid for exclusively out of the special appro- 
priation for national currency? If not, from what source has it been 
paid ? 

17. State what amount has been expended for engraving, printing, 
paper, and materials for United States notes and fractional currency, 
from July 1, 1869, to June 30, 1875. 

18. State what amount has been expended for engraving, printing, 
paper, and materials for national-bank notes, from the adoption of the 
national-bank act in 1864, to July 1, 1875. 

19. State the amount expended Dy the Commissioner of Internal 
Revenue for revenue-stamps, during the fiscal years ended June 30, 
1874, and June 30, 1875, and the amount expended or contracted for 
since July 1, 1875, and where and by whom the same were executed. 

20. State the receipts, deliveries, and balance on hand of United 
States stamps, by the Bureau of Internal Revenue, during each of the 
fiscal years of 1873, 1874, and 1875, and in 1876 up to the present time. 

21. Does the amount given in answer to the fifteenth question, in- 
clude the expense of labor in the use of the water-proofing process, and 
also the amount of royalty paid for its use? | 

22. State if any commission, and composed of what persons, by name, 
has examined the value of the water-proofing process, as recommended 


PRINTING OF UNITED STATES SECURITIES. | a 


in the report of the Committee on Banking and Currency, made F eb 
ruary 16, 1875; and, if so, please annex a copy of their report, if any 
has been made. If no report has been made to you in writing, has any 
and what oral report been made to you? And have you urged the 
parties having the matter in charge to make report to you? 
: SMITH ELY, JR., 
- Chairman. 


TREASURY DEPARTMENT, March 31, 1876. 


Sim: I transmit herewith the answers of this Department to the. 


questions submitted by you on the 18th instant. 
I have the honor to be, very respectfuily, &c., 
Bb. H. BRISTOW, 
: Secretary. 
Hon. Sm1TH Ey, Jr., 
Chairman Committee on Expenditures of the Treasury Department, 
| House of Representatives. 


Answers to queries submitted by the Committee on Dxpenditures in the 
Treasury Department of the House of Representatives. 


ANSWER TO QUERY No. 1. 


Pisani sender wh cok eee ciKeN aap LG oc walnut le in Teh eue wari $2, 080, 273 37 

Amount charged to and repaid from other appropriations, &c......... 568,409 74 

Ne oe Creek ed Ua eu la 1,511, 868 63 

Chargeable to the appropriation for the national loan, as follows: 

Salaries Bureau of Engraving and Printing.............. $25,977 40 
Labor and expenses of engraving and printing.......... 1, t22 587. 52 
Material required in the work of engraving and printing. 139, 780 17 
Engravers’ tools, &c., machinery and repairs...........- 49, 426 53 
Paper for notes, bonds, and other securities.............-. 174, 097 01 


—————--———_ «1,511, 868 63 
From this should be deducted, being the amount chargeable against other 
appropriations, but not yet repaid from them....................... 11, 566 03 


Leaving a net balance chargeable to above appropriation ef..... 1,500,302 60 


Out of the appropriation for labor and expenses of engraving and printin 2 there was 
paid for engraving and printing backs of United States notes and fractional currency 


outside the Bureau, $404,162.16. 


ANSWER TO QUERY No. 2. 


The report of the Chief of the Bureau of Engraving and Printing for 
the fiscal year ended June 30, 1875, gives a full and complete statement 
of the work finished and delivered by the Bureau during that year. 
The amount of work on hand unfinished at the commencement and end 

of the fiscal year is not set forth in the report. 
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PRINTING OF UNITED STATES SECURITIES. 5 
Natrional-bank currency, series 1875. 
Sheets. 
Black and green-tint backs, counts and examinations, faces plate-printed 

and examined, seals surface-printed and examined, charter numbered, bank 

and Treasury numbers, pressing and trimming..............--..-....e- 1, 803, 941 
Black and green-tint backs, counts and examinations......-...-... 516, 827 
Black and green-tint backs, counts and examinations, and partly 

in WON OREM NOD Lous ow eciecwk eo aa ewek e uals mee ume 18, 250 
Black and green-tint backs, counts and examinations, faces plate- 

printed and examined, seals surface-printed and examined, charter 

numbered, bank and Treasury numbers, counts, pressing, and trim- 

RR eee re ee ek ebe ieee ees nn a pales 06s yume tied 38, 439 

— 573, 516 
POA cis dai ce cee pode wed eee a wis dale a ete eel wo Cole (Ok ele ces eal e 2,046; 400 
National-bank currency, old series. 
Received, counted and examined, scaled, numbered, charter numbered, sur- 
face-pressing, counts and examinations, trimming, &¢ ..--....--...-----. 106, 280 
Registered consol. bonds, act March 3, 1865, dated 1868, 
Plate backs, fachs, seals, nninberimg, ComdntenG@er so. ye doe eas 1, 058 
Gold certificates, (three plate-printings. ) 
Plate-printed, plate-faced, plate-sealed, counts and examinations, numbering, 

SENN, Presse, seperacines PHCRION 6. eo ool re ec 13, 25 
Plate-printed, plate-faced, plate-sealed, counted and examined..... 2,121 
Plate-tinted, plate-faced, counted and examined, and partly plate- 

RO a i ee ae ee ee, dias aa eae 3, 047 
Plate-tinted, plate-faced, plate-sealed, counted and examined, press- 

VRC ECR Loti a cere ain Ua Va eee on CoC wis kos e ui a oN om 1, 057 

wae 6,725 
UOTE ibis 12% Vwi teas rnc OLN RS ra nc tine ca ys a ly 19, 975 
Registered consols of 1865. 
- Plate-tint and seal, plate-back, plate-face, numbered and examinations, &c.. 19, 507 
SR) ROR GAN air ait RPI aC SINUS CONN Rod) NUM, Ah Cag iN Re YRC 2, 200 
AM Seneca ee ae ee aac SS eee cau h code n sue uae see eee aie ee 21, 707 
5-20 registered-bonds, act 30th June, 1864. 
Plate-backs, tints, seals, faces, numbering, examining, pressing, &c..:. .... 1,615 
Registered funded-loan. bonds. | 
Plate-backs, faces, seals, numbering, &c..... Aisin. sialic aniaa hl aha 2,749 
Coupon funded loan-bonds. 
Plate-backs, faces, seals, numbering, counts and examinations, pressing, &c. 5d, 600 
10-40 registered bonds, act of March 3, 1864. 
Plate-backs, faces, seals, numbering, counts; &¢ 2.2... 602... 2000 wc ce es ween ce 8, 588 
6 per cent. registered bonds, act of July 17 and August 5, 1861. 
Plate-backs, faces, seals, numbering, counts, &c.....-.-....--- Fe a ite pe 6, 854 
Coin certificates of deposit. 
Received, counted and examined, signatures surface-printed, counted and pe aG 
CeO Loco ee ore oa Wee ee tae ee aU a eee 10, 000 


Currency certificates of deposit. 


Received, counted and examined, signatures surface-printed, counted and 


OMA INER el UL es peu Seat ee ee a a OB PR a ee aS A ey . 3,000 
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Coin certificates of deposit. 


Series 1875, surface-printed and numbers marked out, numbered, counted 
Wi RAINING Cee ee BPG rch auphiehiy C Set AR aps essere ee 


Coin certificates of deposit. 


Series 1875 and signatures surface-printed, numbers marked out, numbered, 
counted and examined ...2.. 5. -...... 2% ie bee og Ok Ar IN al can ane cle 


Registered consols, dated 1867. 


Backed, faced, sealed, &c....--- GV eo WUaeTUrkat pulps dlelg nana aia s/t Mans Wal aren meen Rl 
Prey mca TaGeks BORIC GUL sys ek ca Una cle wees eas wiele mie ia Fy 
Partly backed, faced, sealed, and partly numbered.........- but eels raiatasa aie 

ME eee we Cue eniok ou Whos Wh oe cae oie apie tae ORE gE MONE Mea ae A 


Registered bonds, act of March 3, 1863, loan of 1881. 


Plate-baoks, faces, seals, numbering, counts, &c..........2.. 2.0 


eees,8e eee se 


Custom cigar-stamps.. 


Two plate-printings, counts and examinations, pressing, and perforating. -. 
Special-tax stamps for liquors and for tobacco, 1876. 


Faced, surface-sealed, numbered, pressed, counts and examinations 


™ Custom lock-seal stamps. 


Ree eA. ICTR REG. ure he cell eke ree ie Mgt ee 
Internal-revenue lock-seal stamps. 
Printed, numbered, perforated, &c .........-. SUNS SUS aA Sa nee 


Pension-checks, five subjects. 


One plate-printing, two surface-priutings, numbered, pressed, trimmed, per- 
forated, counts and examinations, bound in 695 volumes 


Disbursing-officers’ checks, four subjects. 


One plate-printing, one surface-printing, numbered, pressed, trimmed, counts 
and examinations, bound in 42 volumes..............2... 


ee enwesi cee eeececane 


One plate-printing, one surface-printing, numbered, pressed, trimmed, counts. 


and examinations, two subjects, bound in 975 volumes. 


Commissioners Freedman’s Savings and Trust Company, four subjects. 


One plate-printing, one surface-printing, numbered, pressed, trimmed, counts 
and examinations, bound in 60 volumes .......... . 


Drawback certificates, one subject. 


One plate-printing, pressed, trimmed, counts and examinations, bound in 16 
volumes ..... A SeALACE WA Wie Maaehalete i ala ta 


Coupon interest-checks, eight subjects. 


One plate-printing, one surface-printing, numbered, pressed, trimmed, perfo- 
rated, counts and examinations, bound in 57 volumes.........-. 


Registered interest-checks, eight subjects. 


One plate-printing, one surface-printing, numbered, pressed, trimmed, perfo- 
rated, counts and examinations, bound in 15 volumes.......--. 


eecwnmraeeee 


Sheets. 
3, 000 


22,500 


2,010 
4, 400 
5, 150 


11, 569 
1, 895 


145, 472 


585, 300 
1, 290 


1, 400 


149,784 


15, 000 
2,000 
5,700 


1,500 
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Post-Office Department drafts, two subjects. 


Sheéts. 
One plate-printing, one surface-printing, numbered, pressed, trimmed, counts 
and examinations, bound in 60 volumes .......--. evisu clube ws lati a riaparark 15, 050 
Post- Office Department warrants, two subjects. 
One plate-printing, one surface-printing, numbered, pressed, trimmed, counts 
and examinations, bound in 35 volumes..... peop ys Weediee 4 Gee sag 8, 800 
| | 
State Depariment checks, four subjects. 
One plate-printing, numbered, pressed, trimmed, counts and examinations, 
BOG, 10 VOIUDICR so inn ik nas cole es wei eed Wiel bo wat albset eae 4: ev wlleaa testi oj 750 
Drafts on warrants, four subjects. 
One plate-printing, one surface-printing, numbered, pressed, trimmed, counts 
20d Staniinations, bouna 10 40 Volumes... co ek eee wees eect e ee 10, 000 
Coin-drafts, United States Treasury, four subjects. 
One plate-printing, one surface-printing, numbered, pressed, trimmed, counts . 
and examinations, bound in 2 volumes ...................-- Pea A 500 
Transfer redemption-checks, five subjects. 
One plate-printing, numbered, pressed, trimmed, counts and examinations, 
HOUGC 1 ONE VORIMG eto) be eck cain coe cett on EOE ESN VEN ir ul araal ahead 200 
Certificates of license, one subject. * 
One plate-printing, numbered, pressed, trimmed, counts and examinations, 
Womne In 27 voles, a es ees ure Tae aa ee a Riya NR Ee NE ee OO 
Collection-checks, four subjects. 
One plate-printing, two surface-printings, pressed, trimmed, perforated, sep- 
Tae. CONRI A BG ESA arene eS Oo Ce ee eg 9, 000 
Pension-certificates, one subject. 
Two plate-printings, pressed, trimmed, counts and examinations.-......-.,. 16, 903 
Hydrometer-labels, twenty subjects. 
One plate-printing, pressed, trimmed, counts and examinations......:-..... ot8 
United States passports, one subject. 
One plate-printing, pressed, trimmed, counts and examinations. ....-. Apes Net 5, 500 
Centennial certificates, one subject. 
One plate-printing, one surface-printing, numbered, pressed, trimmed, and a 
CREM AGHIS OU a aa Vale pa ew ok ain eis Bi ulate aha aa Muni 6, 000 
Certificates of non-indebtedness, two sudjects. 
One plate-printing, numbered, pressed, trimmed, counts and examinations, 
bound, &e v,eenoanen tee eee enmaeersreenwenn eee enene @eseewenneennne eeenecnce ae Pee@eete paaawee ee 500 
District collection-checks, four subjects. 
One plate-printing, one surface-printing, numbered, pressed, trimmed, counts, 
and examinations, bound in 43 volumes............ ve deseue pn mbben Gees anit Re: Ue 


Certificates of organization, one subject. 


PAP _ One plate-printing, pressed, trimmed, counts, and examinations..........-.- 203 


rm t Scr tik ANA adele Ana ls Asn ge tila es haa aN a 
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Coin-checks, two subjects. 
Sheets. 
One plate-pricting, two surface-printings, bronzing, numbered, pressed, 
trimmed, counts, and examinations, bound in 20 volumes........-....---- 500° 


Coin-checks, four subjects. 


One plate-printing, two surface-printings, bronzing, numbered, pressed, 
trimmed, counts, and examinations, bound in 12 volumes.............--..-- 2,200 


In addition to the above, the Bureau has charge of and repairs all the 
machinery in connection with the Treasury Department, and also for 
the destruction of redeemed United States notes, fractional currency, 
bonds, &c., by maceration. 


Of the above work the following is executed outside of the Bureau of 
Engraving and Printing: 

The backs of the ten-cent notes, at $19 per 1,000 impressions or 
sheets. — | 

The backs of the twenty-five-cent notes, at $20 per 1,000 impressions 
or sheets. 

ee backs of the fifty-cent notes, at $19.50 per 1,000 impressions or 
sheets. 

ie backs of the one-dollar notes, at $19 per 1,000 impressions or 
sheets. 

ee backs of the two-dollar notes, at $19 per 1,600 impressions or 
sheets. | 

Sai backs of the five-dollar notes, at $20 per 1,000 impressions or 
sheets. : 

ae backs of the ten-dollar notes, at $20 per 1,000 impressions or 
sheets. ; 

Aes backs of the twenty-dollar notes, at $20 per 1,000 impressions or 
sheets. 

The backs of the one hundred-dollar notes, at $20 per 1,000 impres- 
sions or sheets. | 

_ The backs of the five hundred dollar notes, at $19 per 1,000 impres- 
sions or sheets. 

_ The backs of the national-bank currency, at $37.50 per 1,000 impres- 
sions or sheets. | | | 
_ Dhe backs of the coupon-bonds of the funded loan, at $30 per 1,000 
impressions or sheets. : , : 

_ the backs of the registered bonds of the funded loan, at $17 per 1,000 
impressions or sheets. | 


ANSWER TO QUERY No. 4, 


The cost of miscellaneous work done in the Bureau since 1st Jaty, 
1875, not chargeable to the national loan, is $154,510. | 


ANSWER TO QUERY No. 5. 


Amount of warrants issued for work done since 1st July, 1875, or carried 
to. the credit of the national loan since said date. 


=» ——-——_ -—— 


Debtor Creditor, repay 
; and transfers. . 

AS RESTA vin 

EOI SBE ANERD A eA0 RAL iA NEN aR Chel OEM ME OSD $20, 000 00 
Labor and expenses. ..........----++--- 220s sees eee eee Ae ED AAO ‘| 1,204,951 55 $89, 556 31 
Materials ....- SGI A I ESCA he 2 OE a MG (VO AIRE MOE Re ce RN 200, 255 25 255 25 
PATA ERS’ GOOU oe i oa os Pe MIRIth hey eGR Ge ioc is Sais aia ait BO. COU OO cca ce i 


I rs ia Sie at ei he Pe he Mg alow els ob gwiniala' binge + Xs Ge ET 230, 000 60 4, 895 27 


neg 
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ANSWER TO QUERY No. 6. 


. 

There have been employed from July 1, 1875, to February 12, 1876, 
the number of employés indicated below, consisting of engravers, trans- 
ferrers, plate-cleaners, provers, plate-hardeners, custodians, vault-keep- 
ers, plate-printers and apprentices, surface-printers, register-clerks, 
binders, paper-cutters, box-makers, pressmen, machinists, carpenters, 
ink-mixers, engineers, firemen, gas and steam fitters, examiners, count- 
ers, wetters, numberers, trimmers, separators and perforators, needlers, 
trimmers, packers, box-casriers, laborers, cleaners, watchmen, superin- 
tendents, clerks of divisions, miscellaneous clerks, and messengers. 


BOY oat a caw outs dam ukicc wy ein i Wea Clie at ue ae eee 1, 350: 
MET oon anim abit ish «Sih whet illo sek wip path alta Hota eee ate la ork wey ak 1,375 
SRO IIEE GE ON ui oo team elu Wiacn hitb ied wr wnninl Meta ees cau Nala Se a ene Ge 1, 413 
RRC rk ws eb aia ws orarsibiate Wun Se aa ei tae 1, 452 
PORE ORE oils s Clee Wer Coe au gra ware bras Glmeiun, voig Segue ne Nat ay « 1,502 
SIOCCIIVER: 635 is dae bl bakeen AGAR GRASSI OER, eee deh acl RR PMC REE Wa TORT Up Re NCSI ~ S, Dae 
book err E81 caiman GHC ating ite aD RI I le CU Pa ALG ia a NR SUMMER RL Mss 1, 669 


MORTALS DUG fe We neue be caine Coun Ley Ned! ce oo) Ue a aa 1, 699 
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PRINTING OF UNITED STATES SECURITIES. 2 


ANSWER TO QUERY No. 7. 
Yes. 
ANSWER TO QUERY No. 8. 


The amounts paid to employésare not placed opposite their names when 
they sign the roll. The time made by employés cannot he ascertained, 
nor the amounts due computed, until a day or two before the close of 
the month; and in order to facilitate the payments to so large a number 
of persons, the names are entered on the rolls and the rolls are signed in 
advance. The rolls after being certified, are given to the disbursing- 
clerk of the Department, who makes the payments, and the same time 
cheeks on the roll the amount entered opposite the name of each person 
paid, and in their presence. 


ANSWER TO QUERY No. 9. 


The Bureau of Engraving and Printing receives no blank paper for 
fractional currency or United States notes. These securities are re- 
ceived partly printed, that is to say, the blank paper is delivered to the 
bank-note companies by the Department and then delivered to the 
Bureau partly printed. : 


ANSWER TO QUERY No. 10. 


Number of impressions of United States notes, bonds, fractional currency, &., complete and 
incomplete, on hand at the close of the fiscal years 1874 and 1875, and on March 20, 1876. 


| | 
| June 30, | June 30, | March 20, 


1874. 1875. 1876. 
Th LOD Peete MUS oS ad VRS Wel iin dips eid oe Ee mem aieiy Wa ee eis 128, 734 | 2, 689, 030 2, 320, 964 
Fractional currency....-.-.-----+-----++-222++-7+7- ce hen eran ue | 2,780, 861 | 1, 207, 400 3, 986, 000 
National-bank currency. ....--.--------+------22 cece tee eeer rere 44, 662 121, 794 569, 766 
National currency, gold notes, series 1875 ......-..----+---+++--++- id Pitewwia wine sh bane wae aac 1, 791 
Circulating notes for national-banking associations .....--------- 9, 682 9, 878 9, 878 
Registered bonds, funded loan....-..---- SAC i i ar oll i aR Pu gec aaa 2, 749 
- Coupon bonds, funded loan, July 14, 1870.......--------++-+---+-- 19, 403 | SO E50 tee te oe 
Registered consols, 1865 ......--+ 4 .--- cence eter ces cnc eens ces rereen [isos esscsces ase sion We 2, 200 
Registered console, 1867 .. =... seen eon deen ees ea aee eters cece sient set etesee] neers sanade 8, 86 
Registered consols, 1867, returned from Register’s Office for addi- 

PUOTAD WOE ooo as a cep cccawecie vows omen stoma re ccn sues ce calese [eincalns aa rininn ca ee eo Seyhe 16, 000 
Gold-certiticates 2.22.2. eee ee eee ee eee cece ee ese e ene s ares |epernecccees | ae ey Lt aii 6, 758 
Certificates of deposit for United States notes, Prine 8, UST 0 Asn Wale ee ele Bt tag ea 1, 750 
Customs cigar and cigarette stamps, series 1873 ....--.----------- *97, 446 | *2, 200 1, 800 
Customs cigar and cigarette stamps, series 1875 ..-...---.-------- Gt taitales tie We *26, 118 48, 872 
Tock-seal stamps... ---2- 2. 2. e on nn ens ete teen ne eennes ce nens | 1, 641 1, 641 4,738 
Custom lock-seal stamps. ....--------+-++--+-+++-+-->  denialliaieute wine a |. seen ewcess D870 fay eee 
Tax paid Stamps <2. Tete ee ene ser erases nascent embers FT SRE tua wae ait vipa cade hice nile seiiple 
Tax-paid stamps, in bonds .....-.---+-----0----ee eer er terre ite Ae ee pe ee BE ry A 
Distilled-spirits stamps ..-....-+--4------ +--+ yee tense testes: | B33, 875 |... - eect ee eee ae 
Beer-stamps......------ -----+ sees eee essere Pio dais le teins a Gikee ae | P30, 6201s hn ete ute as 
Special-tax stamps for liquors, 1873 ..--.-------------++--+0r ttre | Fan TOR fous wed le weliey tee mares 
Special-tax stamps for liquors, 1674 ..-.---.-----+--++++--+22-50++- 190; G20 Pork ee are ae aoe 
Special-tax stamps for liquors, 1875 ..---.-.-----+---+-+++-20reer- Ara ey S  e s picaP | Mmekonag i OMe eae? 
Special-tax stamps for liquors, 1876 ...-..--------+++2+-2e2erctrrt bis Aiiet i wil refs asi aa 5, 089 
Special-tax stamps for tobacco, 1873.-....------+--++----257770 +04: Fee 400 fi vaccuewaeere ees SP TES 
Special-tax stamps for tobacco, 1874...-...--.--+--+-++2-22er errr ee | PE TGR ices osu, wat ee a aetna 
Special-tax stamps for tobacco, 1875.....--------++--e2 eee s rer eer refit terete ROO Pow coeeees oye 
Special-tax stamps for tobacco, 1876. -...------------ eee reese ee eltee ese sesane| cess cess ces 39, 880 
Tobacco-stamps, large denominations. ...---.------+-++++-++++++++- iy gs. +)! it Beene meen | er eect Gn etre 
Tobacco-stamps, small denominations -..--------++-++++-- --++++7: 6 GU bo eco ors leo weemee nue 
Cigarette and cigar stamps. ...-----------++++-+-eerrret crete 72) SE AGO Polos eon cans tees kee cena 
Strip tobacco-stampS ......-.----++----2 secre seers reese teeee Pe i Oe ty EE aay | 
Strip snuff-stamps......-- Ue iicdeede ah aie dn WiGe bwin sure we ecelen #990. TRO ou oe Pia sia ations oe 
Stub snuff-stamps ..-.---- 622-2. 2-2 sce e ee tees tee mer erent sees ee 129; 400 ie bees ees Lees tee hese 
Sheet snuff-stamps, OUNCES....-. ---------- 22s -e eee e eee ee tee: PE OCU ko us cone cw ae 
Sheet snuff-stamps, pounds. .-.--. .----------+2 eer ee ree seer e ee: 12, FOS to Pia a ee ae 
Brewers’ permits.......----22---+--2- eee errr ee crete Ce Pie ate b> PAT, DOT | oa catelee pe bee nin cee nn 

in oss Bias baila & a Cues mal keane al celle | 7,349,999 | 4,094, 6094; 7, 027, 037 
| : 


* Inc'uding blank paper. 


+ Including plain paper furnished by Bureau of Internal Revenue. | 
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12 PRINTING OF UNITED STATES SECURITIES. 


ANSWER TO QUERY No. 11. 


Except as stated in answer to query No. 4, the appropriation made at 
the second session of the Forty-third Congress for paper, labor, and ex- 
penses, materials, engravers’ stock and tools, for printing the securities 
of the Government, as far as it has been expended, has been used ex- 
clusively for the purposes indicated in the act. 

For the cost of the miscellaneous work the national-loan appropria- 
tion has been or will be re-imbursed. 


ANSWER TO QUERY No. 12. 


No portion of the amount appropriated for paper, labor, and expenses, 
materials, engravers’ stock, and machinery, for the present fiscal year, 
has been expended for work done previous to the commencement of the 
fiscal year. ) 
ANSWER TO QUERY No. 13. 

The cost of plate-seals on fractional curreney per 1,000 impressions is 
$16.75. 

The cost of surface-seals on the same, per 1,000 impressions, is $4.31. 

ANSWER TO QUERY No. 14. 


The cost of surface-printing does not include that of water-proofin g. 
The cost of the latter is $7.82 per 1,000 sheets. 


ANSWER TO QUERY No. 15. 


Amount expended on water-proofing for year ended June 30, 1875: 


Waterprooting material: 302660 eke iy apd ANTES Nan agi drone ABE 8 $66, 336 90 

POE ORG Shas a ecb eee ol. ee he Se 

OER Gu Gabe cea a, We ua Ok Sa a 2h AUN IR NON MI cE abt WERE, Sigh 110,740 76 
Amount expended on water-proofing from July 1, 1875, to February 12, 1876: 

Water-proofing material.........-- Wn ibid Sui ee awe ssiute aeons nan $44,291 40 

PB DOE Gee... . alas weiss ei pom e epee nee Ment i ail i a te a a ata 34, 458 33 

AA We va aw aia no Mh OC alge oe ZA Ue oA tn 78, 749 73 


ANSWER TO QUERY No. 16. 

All the work done in the Bureau on national-bank currency since 
July 1, 1875, has been paid for exclusively out. of the special appropria- 
tion therefor. 

ANSWER. TO QUERY No. 17. 


From July 1, 1859, to June 30, 1875, there has been expended for engrav- 


ing, printing, paper, and material for United States notes............ $3,194,751 93 

in the same time there has been expended for the same for fractional 
RANGE ae den ni emote Wek Wn Wein wb mei Rs Walp ule Cowan Sue Wire ger 5, 730, 149 31 
fees RRR RSP REN uk aD aN at aes, aN te MWPERN Ses OE ON WAN SN PL MER 8,924, 901 24 


Boia Oe DELIA TR usa |. si Se euin Levee ck ues ww Cay Kee eed $2, 599, 550: 56. 


Pe RENE OGE WORN Ze Tie Sun ons doimak DOU OR SU bk yeu ee 84,701 05. 


PE Wa nin ak eMail idle Mba enh an da Vuekig wipe Gan Least et, cn we 2, 684, 251 61 


Nore.—Prior to June 30, 1869, no account was kept of the cost of 
this work in the First Division National Currency Bureau, as the Bureau 
of Engraving and Printing was then called. 
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ANSWER TO QUERY No. 19. 


Weer ere ae oe, tre ee ee ee ea eu aad Oko $564, 159 59 
Amount expended for same during fiscal year ended June 30, 1875..... 461,856 86 
Estimated expenditures for fiscal year ended June 30, 1876..........-.. 528, 000 00 


Where and by whom the work has been done: Bureau of Engraving 
and Printing, Washington; J. R. Carpenter, Philadelphia; American 
Bank Note Company, New York; Continental Bank Note Company, 
New York; National Bank Note Company, New York; American Pho- 
totype Company, New York; Graphic Company, New York; Henry 
Skidmore, New York; John J. Crooke, New York; A. Trochsler, Bos- 
ton; Morey & Sherwood, Chicago. 


ANSWER To QUERY No. 20. 


Internal-revenue stamps. 


Fiscal year ended June 30, 1873: 


Peete erm RAS) PORE oli os bo ee SS A $19, 272, 040 22 
Reeeived from July 1, 1872, to June 30, 1873, inclusive .......... 2... 148, 747, 581 28% 
(CUR eid SUES E NANG TE ai le ah Eel hk ee pale. Rollin, atu a a 4 168, 019, 621, 503 
Amount delivered from July 1, 1872, to June 30, 1873, inclusive...... 119, 676, 852 21 
Balance on hand at close of business June 30, 1873.........--..--24: 48, 342, 769: 292 
Fiscal year ended June 30, 1874: 
Ree RE TTY 8 LOE 2k ca nde we vos Hele deme ae ae oe Meee ms $418, 342, 769 293 
Received from July 1, 1873, to June 30, 1874..-.....-.-------.-----. 107, 778, 154 24 
Ge Pets ie WEE ik rhs Wal aU ahah whe 156, 120, 923. 544 
Amount delivered from July 1, 1873, to June 30, 1874................ 106, 524,673 42 
Balance on hand at close of business June 30, 1874.............-.--. 49, 596, 250 124 
Fiscal year ended June 30, 1875: 
(Parner on and Jaly 2, 1804 os teks een ea as $49, 596, 250 124 
Received from July 1, 1874, to June 30, 1875 ...... pd anide clue sh ovens” Gh eon mer eOr 
Re ag ee 131, 122, 236 023 
Amount delivered from July 1, 1874, to June 30, 1875..........-.-... 106, 677,719 54 
Balance on hand at close of business June 30, 1875.........-..-.-.-. 24, 444,516 483 
Period from July 1, 1875, to February 29, 1876 : 
Paton tt UOT. DOTY) ESTO: a 4 noon anne ns op kin ee Sip = mine ol om rim 0 $24, 444,516 4832 
Reeeived from July 1, 1875, to February 29, 1876, inclusive .......... 86, 925, 823 93 
BU hs ate hg en Sie Ie a ay ok aie lee bl eve, ieee eis ke 41f; 370, 340 Alz 


Amount delivered from July 1, 1875, to February 29, 1876, inclusive .. 34, 680, 432 75 


Balanee on hand at close of business February 29, 1876.............. 26, 689, 907. 66% 
ANSWER TO QUERY No. 21. 


The amount given in answer to the fifteenth query includes the cost 
of labor, steam for drying, and all material used in the water-proofing 
room, including the cost per gallon of the water-proofing material. No 
reyalty is paid therefor, the material being purchased by the gallon. 


ANSWER TO QUERY No. 22. 


On the 30th of July last I addressed a letéer to Prof. J oseph Henry, 
president of the National Academy of Sciences, asking that body to ex- 
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amine into the merits of the water-proofing process in use in the Bureau 
of Engraving and Printing, the matter being of a scientific nature, such 
as the academy is required to investigate and report upon by the act of 
March 3, 1863. 

The president of the academy designated the following gentlemen, 
members thereof, to act as a commission for that purpose: Profs. J. E. 
Hilgard, C. F. Chandler, Henry Morton, and William Sellers. : 

On the 30th of August last [ requested those gentlemen to commence 
their investigations, and at the same time I instructed the Chief of the 
Bureau of Engraving and Printing to afford them every facility therefor 
in his power. 

J am advised that they called and examined the machinery for apply- 
ing the ‘“‘ water-proofing” to the paper, and the manner in which it was 
done, and that they were furnished with a sample of the material and 
with specimens of blank and printed paper, water-proofed and not water- 
proofed. Every facility to conduct their investigation was afforded them, 
and they were furnished with all the information possible upon the sub- 
ject. ) 

During the autumn Professor Hilgard, chairman of the commission, 
called on me and submitted for my inspection a memorandum in writing 
of the principal points of his proposed report, which were deduced from 
his examination. He stated, as the result of his examination and tests, 
that he was convinced that the process in question was.of great advan- 
tage and of great utility both as to durability and security, and that he 
would recommend that the Government should purchase the invent'on 
from the proprietor, with a view to a more economical application of the 
process. 

The general tenor of the report having been thus foreshadowed by the 
chairman of the commission, [ saw no reason, at that time, and have 
had no cause since, to question the usefulness of the process, and I there- 
fore continued its use until the Bureau was closed and work on the frac- 
tional currency stopped. 

As yet, no formal or further report from the commission to whom this 
matter was referred has been received. 

Some time since, I requested Prof. John M. Ordway, of the Massa- 
chusetts Institute of Technology, of Boston, and Prof. H. B. Nason, of 
the Polytechnic Institute of Troy, N. Y., who had several years ago ex- 
amined into the merits of this process, to make further investigations, 
and they were furnished with facilities for doing so. | , 

I inclose a copy of Professor Ordway’s report; that of Professor Na- 
son has not yet been received. 

Professor Henry has recently procured additional sheets of water- 
proofed and not water-proofed paper for the purpose of further testing 
the matter. 

On the first instant I requested him, by letter, to have the report of 
the commission made as soon as practicable, it having already been de- 
layed a considerable time. | 

Professor Ordway’s report herewith. . 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
Boston, Fébruary 24, 1876. 
DAR Str: Having been requested, through you, by the honorable the 
Secretary of the phcakert to examine into the water-proofing process, 
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during a recent visit to Washington, “to ascertain whether there has 
been any change in the material,” I beg leave to report as follows: 

A good part of twe days was devoted to examining the operations 
conducted by the Bureau of Engraving and Printing. Viewing the 
whole from a practical manufactarer’s stand-point, I must say that, 
though the work of the Bureau is done under some disadvantages on 
account of limited space, it is done with admirable care, skill, and 
economy. , 
For experiments on the effects of water-proofing, as at present carried 
on, I selected from a lot of printed and stamped 25-cent currency, two 
Sheets apparently alike in colors, thickness, and weight. One being 
reserved as it was, the other was passed, in my preseuce, through the 
water-proofing operations, along with the regular work. Both were 
pressed as usual. There being neither time nor facilities for making 
tests on the spot, the two sheets were duly receipted for, with the under- 
standing that they should be destroyed or returned, and they were 
brought home for comparative trials. 

1. The unprepared sheet weighed 7.3538 grams; the water-proofed 
Sheet weighed 7.5488 grams; showing a gain of 0.1950 gram, or 2.63 
per cent. in water-proofing. | 

4. Six pieces of exactly the same size, 50 by 63 millimeters, were cut 
out of each sheet and weighed to ascertain how much the thickness may 
vary in different parts of the same sheet of paper. 


A a weighed 0.2870 gram. 
A b weighed 0.2943 gram. 
A ec weighed 0.2845 gram. 
A d weighed 0.2845 gram. 
A f weighed 0.2905 gram. 
A h weighed 0.2900 gram. 


B 1 weighed 0.2973 gram. 
Bb 2 weighed 0.2987 gram. 
B 3 weighed 0.2947 gram. 
B 4 weighed 0.2995 gram. 
B 5 weighed 0.3005 gram. 
B 6 weighed 0.3000 gram. 


PUY OTODO OE ROUTOUMPOU ies oo inewian elec eye 0.28843 
Extreme ditference (A band. Ac)... 0.2.0. .-2... 0.0100 
AVeraze Of Water-prooied,. <0 - leivn cass ow wy oe 0.29845 
extreme dinerencaa (5.3 and Boal oye awk 0.0058 


These averages show a gain in water-proofing of 3.13 per cent., & 


greater increase than was shown by the whole sheets. 


The weighings betray a lack of perfect uniformity in thickness as to 
comparatively large areas, and a nice sense of touch shows even greater 
local differences. Hence, in making trials of tensile strength, it is im- 
portant to guard against comparing a thin part of one sheet with a thick 
part of another sheet. In fact, I found some earlier results so obviously 


erroneous that they had to be rejected, and was thus led to investigate 
- more closely the matter of thickness. 


3. Pieces nine millimeters wide in the narrowest part were cut out 
by pairs and weighted to breaking. o 

Water-proofed, 1 took 2,784 grams. 

Unprepared, 1 took 1,700 grams. 

Water-proofed, 2 took 2,098 grams. 

Not water-proofed, 2 took 1,652 grams. 

Water-proofed, 3 took 2,940 grams. 

Not water-proofed, 3 took 2,260 grams. 

Water-proofed, 4 took 3,005 grams. 

Not water-proofed, 4 took 2,150 grams. 

4. Some pieces were dampened over night as the paper is dampened 
for printing, the pairs having been previously cat with a least width of 
9 millimeters. ( | | 


eee 
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Water-proofed, 5 broke with 1,180 grams. 

Not water-proofed, 5 broke with 990 grams. 

Water-proofed, 6 broke with 1,100 grams. 

Not water-proofed, 6 broke with 699 grams. 

Water-proofed, 7 broke with 1,340 grams. 

Not water-proofed, 7 broke with 1,015 grams. 

5. Some fine siftings of anthracite-coal ashes were mixed in a Wedg- 
wood mortar, with water, to a thin mud, and equal-sized pieces of the 
currency were together pounded gently in it for ten minutes; another 
pair of pieces was pounded fifteen minutes; another pair was bruised 
in the mud ten minutes; another pair was braised twenty minutes. In 
all these cases, the water-proofed piece resisted the severe trial far bet- 
ter than the unprepared piece. } 

6 A pair of pieces, weighing respectively 0.6130 gram and 0.6519 
gram, was rolled up diagonally on a common black lead-pencil 2,100 
times—1,400 times on a dry surface or between the fingers, and 700 
times on a rough, wet fire-brick. They were put alternately face to face 
and back to back every twenty rollings. The unprepared piece became 
so far cracked and torn that further rollings would have been unsafe, 
while the water-proofed piece was little injured. There was no decrease 
in weight, though both pieces felt thinner than at first. 

7. Two pieces of the same size—about 90 by 50 millimeters—were 
worn separately, for eight days, inside rough woolen stockings, being 
interchanged every day, and being placed sometimes face up and some- 
times face down. They were then kept imbedded in charcoal long 
enough for purification. Both specimens suffered severely, and there 
was left of the unprepared paper only one piece more than 25 millime- 
ters square, and that was badly cracked; while there were still two 
large pieces of the water-proofed paper in pretty good condition. 

8. A pair of pieces was boiled in distilled water sixteen hours. The 
water-proofed piece was partially split, but otherwise was less injured 
than the unprepared one. The red stamp of the unprepared piece was 
considerably dimmed. : 

9. A pair of pieces was boiled nineteen hours in sea-water, the evap- 
orated fluid being from time to time replaced by sea-water. After two 
hours’ boiling the water-proofed piece split within and puffed up like a 
bladder. Neither piece was seriously damaged, though the brightness 
of the red stamp on the unprepared piece was much impaired. The 
splitting of the water-proofed specimens simply shows that the impreg- 
nation had not been absolutely uniform through the entire thickness of 
the paper. 

For want of dog-day weather, it has not been convenient to make 
any experiments as to relative liability to mold or mildew. There is, 
however, no reason to suppose that the substances left in the paper by 
waterproofing is favorable to fungus growths. | 

Cotton cloth has been known to deteriorate by long keeping, in con- 
Sequence of the presence of injurious chemicals in the starch used for 
finishing; and the question might well be asked whether this water- 
proofed paper can, in time, suffer from the slow action of the substanees 
with which it is impregnated. There are no experimental data with 
respect to this point, but I do not see how any of the materials used 
can tend to produce a gradual weakening of the fiber. 

To the first question asked by the honorable Secretary, “whether or 
not there has been any change in the material,” I cannot give a positive 
answer. At the time of making my former trials I had seen no ene 
connected with the Bureau and had not been told what¢he water-proof- 
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ing materials were. The impregnating matter in the specimens of 
paper then sent to me appeared to be such as would result from the 
application of the chemicals which I found in use at the time of my . 
visit. These materials are the best that the market affords. I think 
there has been no change. | 

The other question is, whether I am still of the same epinion as when 
I made my last report. . 

The experiments lately made have fully confirmed the opinion which 
_ [ expressed before, that the water-proofing decidedly improves the cur- 

rency, and that its use should be continued. 

It is not unlikely that slight improvements may be made in the details 
of the process, but I doubt whether any essentially different method 
ean be devised that would be at once so practicable, efficient, innocuous, 
and economical. , ; ; 

In conclusion, allow me to express my grateful sense of the courtesy 
and unreserved frankness which were shown by you and your subordi- 
nates in answering all questions relating to the work done under your 
- eharge. | 

Very respectfully, yours, 
| JOHN M. ORDWAY. 
Hon. Gro. B. McCARTEE, 


Four cards, containing illustrative specimens of destructive work, 
are sent herewith. 
H. Mis. 163 
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THE PRINTING OF THE SECURITIES OF THE UNITED 
STATES. 


SUPPLEMENTAL QUERIES 


COMMITTEE ON tld a THE TREASURY DEPART- 


AND 


Answers thereto from the Treasury Department. 
Apri. 3, 1876.—Ordered to be printed. 


COMMITTEE ON EXPENDITURES 
IN THE TREASURY DEPARTMENT, 
HOUSE OF REPRESENTATIVES, 
Washington, D. C., May 2, 1876. 

The Committee on Expenditures in the Treasury Department on the 
18th day of March last submitted certain interrogatories to the Secre- 
tary of the Treasury, answers to which were transmitted on the 31st day 
of March. : 

The committee submit the following queries required to give them 
éxplanation of several of the answers, with the request that the proper 
parties may answer the same in writing, and at as early a day as pos- 
sible. 

In answer to the first question— 

A. State if $2,080,278.38 is the total cost of the work executed in the 
Bureau of Engraving and Printing during the fiscal year ended July J, 
1875; if not, state what the total cost was. | | 

B. State the total cost of the work on same done outside the bureau. 

CG. State whether other appropriations were charged, or are to be 
charged, for the work costing respectively $568,409.74 and $11,566.03 ; 
also the amount debited or to be debited to each of such appropriations, 
and annex copies of the items of each of such appropriations as they are 
entered on the books of the bureau. 

In further answer to the ninth question— 


A. Give the receipts, deliveries, and balances of paper for the United : 


States notes and fractional currency by the Treasury Department during 
each of the fiscal years of 1874, 1875, and 1876. 

B. Give the receipts, deliveries, and balances of paper partly printed 
by the Bureau of Engraving and Printing during the same years. 

In further answer to the tenth question— 


a PRINTING OF UNITED STATES SECURITIES. — 


A. Give the number of complete impressions of United States notes, 
fractional currency, bonds, and stamps on hand at the close of the fiseal 
_ years of 1874 and 1875 and at. the present time. 

B. Give the number of incomplete impressions for the same time. 
In answer further to the sixth question— | 

A. Give the actual number of employés in the bureau for each month 
for the year ended July 1, 1870, and also for the year ended July'l, 
1875, and the pay-rolls for each division of same years. 

JB. State if the pay-rolls give the amount paid for irregular work, and 
if there are any payments on vouchers for services rendered or work 
performed, and not entered on the pay-roll; and if so, please give a 
memorandum of all such sums paid since July 1, 1875. 

In further answer to the twenty-second question— 

& Please annex copies of all the correspondence, letters, and replies (not 
already furnished to the committee of which I am chairman) between 
the Department, or any bureau thereof, and Messrs. Hilgard, Chandler, 
and others, the committee referred to in answer to this question. 

Very respectfully, &c., 

SMITH ELY, JR., 

Chairman Committee on Expenditures in Treasury Department. 

Hon. B. H. Bristow, 
Secretary of the Treasury. 


TREASURY DEPARTMENT, June 19, 1876. 
Sik: I transmit herewith answers of this Department to the supple- 
mentary questions submitted by you on the 2d ultimo. : 
Very respectfully, &c., . ! 
b. H. BRISTOW, 


| Secretary. 
Hon. Smitu Ey, Jr., ? 


Chairman Committee on Hupenditures in the 
Treasury Department, House of Representatives. 


Answers to supplementary queries submitted by the Committee on Hazpendi- 
tures in the Treasury Department of the House of Representatives May 
2, 1876 
ad ° 


ANSWERS TO QUERIES SUPPLEMENTARY TO QUERY No. 1. 


A.—The sum of $2,080,278.38 is the aggregate cost of all work in 
connection with engraving and printing during the fiscal year 187475, 
both within and without the Bureau of Engraving and Printing. 

The expenditures on account of engraving and printing in the Bureau 
of Engraving and Printing during said year, including labor, material 
purchased, and expenditures on account of engravers’ dies, rolls, &c., 
were $922,042.43- } 

B.—The expenditures on account of engraving and printing outside 
the Bureau of Engraving and Printing during said year were $578,259.17. | 

C.—The proper appropriations and accounts were charged on the 
books of the Bureau of Engraving and Printing with items amounting, 
during that year, to the sum of $563,409.74, being cost of work, XC., 
executed by said bureau. The bills for this work were promptly rendered 
and subm t ed to the proper officers of the Department for examination 
and settlement. These accounts were all adjusted prior to the closing 
of the books for the fiscal year, and the entire amount has been credited 
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to the appropriations for the work of engraving and printing. Sched- 
ules showing the items in detail charged to each account are annexed, 
numbered I to 31, inclusive. 

The proper appropriations and accounts were charged on the books 
of the Bureau of Engraving and Printing with items amounting to the 
sum of $11,566.03, being the cost of work executed by said bureau. 
The bills for this work were promptly rendered and submitted to the 
proper officers of the Department for examination and settlement; the 
accounts were adjusted when the books were closed for the fiscal year. 
Schedules showing the items in detail charged to each account are an- 
nexed, and are marked A to G. | 


ANSWERS TO QUERIES SUPPLEMENTARY TO QUERY No. 6. 


A.—For number of employés in the Bureau of Engraving and Print- 
ing during each month of the years ended June 380, 1870, aud June 30, 
1875, see table No.1. For pay-rolls of each divisign for each month 
of same ‘years, see tables numbered 2 and 3. 

B.—The pay-rolls include the amount paid for all work done for the 
Bureau of Engraving and Printing during the periods specified; and 
there are no payments made on vouchers which are not so included. 


ANSWER TO QUERIES SUPPLEMENTARY TO QUERY No. 9. 


A.—See table marked 4. 
B.—See tables marked 5 and 6. 


ANSWERS TO QUERIES SUPPLEMENTARY TO QUERY No. 10. 


A.—Number of impressions of United States notes, fractional cur- 
rency, bonds, and stamps on hand, completed: June 30, 1874, 418,865 
sheets; June £0, 1875, 279,500 sheets; March 20, 18/6, none. 

B.—Number of impressions of United States notes, fractional cur- 
rency, bonds, and stamps on hand, incomplete: June 30, 1874, 6,891,154 
sheets; June 30, 1875, 3,815,1095 sheets; March 20, 1876, 7,027,037 
sheets. : 

ANSWER TO QUERY SUPPLEMENTARY TO QUERY No. 22. 
Copies of all correspondence, letters, and replies in relation to the 
water-proofing process between this Department and all the bureaus 
thereof, aud the commission appointed to investigate the merits of the 
said process, not heretofore furnished your committee, are herewith 
submitted. | 


TABLE No. 1. 
Mamber of employes in the Bureau of Engraving and Printing during each month of the fiscal 
years ended June 30, 1870, and June 30, 1975. 
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6 PRINTING OF UNITED STATES SECURITIES. 


TABLE No. 4. 


i Balances, receipis, and deliveries of blank paper for United States notes and fractional eur- 
rency during the fiscal years 1873-74, 1874-’75, and to April 29, 1876. 


United States’ 19 cents. | 15 cents. | 25 cents. | 50 cents. 
notes. 

Balance on hand June 30, 1873........2.-..| 12,359,276 | 2,987,501 | 363,500 | 4,671,985 | 2, 883, 761 
meeccived trom manufacturers, . 2... 0.0.25) cee ee ek 7,078, 0001) tee 4,151, 000 | 4, 068, 000 
{ . —— ee cee 
Pte Ces na Pg i) Oa a, | 42, 359,276 | 10,665,501 | 368,500 | 8, 822,985 | 6, 901, 761 
ee EE ee A CRIN eM Tae Nba se aE 3,448 848 | 6,349,301 | 338,500] 3,236,985 | 2,919, 000 

Transferred to account of paper for cireu- 
lating- PUAN ia en meialachi'S hak eet uta ek aE eu DB, OO ho te atvdivn el GC aie TR Meals) Sin i ee aC 
1 HSI Ge a PR NUE ee Rl an eed 8, 906, 848 | 6,349,301 | 338,500 | 3, 236, 985 | 2, 919, 000 
Balance on hand June 30, 1874............. 3, 45%, 428 | 4,316, 200 30,000 | 5, 586, 000 | 3, 982, 661 
Received from manufacturers ............. 10, 206, 000)! S3792. 000 te kee us, 1, 824, 000 | 1, 400, 000 
TRB gt an aM eee ECPI | 13, 652, 428 | 10,048,200 | 30,000 | 7, 410, 000 | 5, 382, 661 
OT NEE Oe Dra ne NOI IR GN 6, 286,948 | 6,538,300 |.....-.... 5, 787, 500 |- 1, 234, 661 
EOE le Ae ER gE eR Pa gs ....{ 6,286,948 | 6,538,300} 30,000] 5,787,500 | 1,234, 661 
Balance on hand June 30, 1875 .........---. 7, 365, 480 | 3,509,900 | 30,000 | 1, 622, 506 | 4,148, 000 
Received from manufacturers...-......--. Oy CUO, COG ey GS re ae 3, 108, 004 | 3, 050, 003 
By transfer from 50 cents........... 5 Lie Ue Wawa bins Sab We st aoe a iene a Mike Uae A188, COO as 
MN GN Kolb) RN Ry oe ....-| 11,165,480 | 7,946,903 | 30,000 | 9,478, 504 | 7, 198, 003 
ee or EG Ae 4,201, 018). 4, Wa Oe oe 44673, 130 | 1, 021, 804 
Transferred to 25-cent HNN scat re Ole Ste NW ee Uiaiadie le esa 6 Pe MR wt ape a ES] ad een a es iter Osc Cet 4, 148, 000 
Transferred to gold-coin-certificate paper..|...-..........).-..0..02--- WK, bod ie ee ie a 
Balance on hand April 29, 1876. ...... | 6, 964, 462 | 3,180,976 |.......... a5 374 | 2, 028, 199 

4 FABER Norse. . 


Balances of United States notes. 


Sis. $2. | G5s. $10s. 


$20s. | G50s. | $100s. | $500s. | $1000s. 


! 
|—--—-—---—— “4 Bie 


Balance on hand June .0, 1873} 195,877) 7, 104; 227, 8€8| 32,549! 72, 600). gee a gid a el GU 
Received perfect .....2.0..: 295, 593) 906, 210] 203, 519| 270, 20¢) 86, 7041 112, 000) 9, 949| 14,994] 6, 248 
Received mutilated ........ 55, 735| 54,390| 5,081) 8, 607/ 1, 176).....-.. | 1,011) | 51] 8 
Wik 1, 547, 205| 967, 704| 435, 46e| 311, 4441160, 480 Lie, 000 20, 960 15,045] 6, 276 
Delivered perfect......... -..| 1, 389, 000} 843, 016} 420, 000) 257, 001151, 000|........ 19,200) 4,940| 4, 900 
Delivered mutilated......... 157, 305) 123, 304; 15, 629) 52,734) 8,843).....2.. 1, 760 105) 128 
pM, ATR eens Aah: MIL IY Os 
Sn A AL ODE gt 1, 546, 305| 966, 304] 435, 629| 309, 734/159, 843|........ 2, 960| 5,04 5, 045) 5, 028 5, 028 
Balance on hand ...... 900; 1,40¢) 839} 1,710) 632) 112, 000|....... -| 10, 0 10, 000| 1, 248 
Balance on hand June 39, 1874 900| 1, 40 839 1,710| 637! 112, at yee. 10,000} 1,248 

Received perfect .......-.... 5, 291, 000)3, 118,006) 122, 000|........).0.002. 13, 075)... 13,6396. 
Received mutilated.......... 183, 000} 101,05¢| 2, C00|........ 694, 1 1925)... nea | ae 
Metal 5, 474, 900/3,220,45€| 124, 839) 1, 710) 1, 331] 127, 0001....... | 24,500; 1, 248 
Delivered perfect..........- ‘| 3,954, 600/1,738,e0¢/ 300 ~—S«900 +300] 122, 3001... -| 14, 060| 1, 200 
Delivered mutilated. ........ 302, 800) 142, 450 539) 0 abeg | SM: ey (1 Ss PR 2, 070 48 
oS EDS oe TE 4, 257, 500|1,881,25¢/ 839, 1,710 1,331) 127, 0001...... | 16, 070|\ 4, 248 
Balance on hand ...... 1, 217, 400|1,339,20C| 124,000.........1...... pitas Dad rae es ee 

Mh stra: crac be crest alten windy Pear enhanc aceceer aay Pen areata ef eS eee: SMONTIREN, Por LrTsS ANN Ne Maye UIE RN Aa edt bas echesenyer y= mao 

Balance on hand June 30, 1875| 1,217, 400/1,339,20C 124,000....... te io Mn cae ge aaa 
Received perfect ............ 2, 695, 000; 19, OUC| 614, 116} 305, 060) 150, 300)........ OAs RG oe chee hee ak 
Received mutilated.......... 69,150) 2,202) 22,884) 4,700) 1,000).....-.. BAG) oe esha ge 
eo ean OS A 3, 981, 550/1,360,502| 761, 000) 309, 700/151, 300|........ 32, 000| 8, 430|....... 
Delivered perfect..........-. 2, 454, 000} 717, 00(| 613, 060] 133, 000| 58, 000/........| 30,500! 8, 000]....... : 
Delivered mutilated. ........ 124,525, 18,17(| 34.684, 4/09] 9001.2... LP 5OOh! «ABB oc 
son Aah aaa 2, 578, 525] 735, 17\| 647, 684! 137, 809| 58,900|........| 32, 000| 8, 430/....... 
Balance on hand....... 1, 403, 025| 625, 33:| 113, 1316) 171, 891) 92 PO es ee ee he ce 
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TABLE No. 6.—Balances of fractional currency. 

10 cents. | 15 cents. 25 cents. 50 cents, 
Balance on hand June 30, 1873.......-.--.--.--+------ 1, 046, 501 258, 500 360, 500 576, 760 
Received perfect...... 2.2.2... .-- ee eee ee eee eee eee 6, 210, 499 77,964 | 3,303, 090 3; 482, 461 
ROE MLCIIGROIL ue cae cc oi oeas caw eeeeaskowane 132, 500 2, 036 79, 395 94, 540 
Mee pars Poi teaua tial AS Sh os lg 7, 389, 500 | 338,500 | 3,742,985 | 4, 153, 761 
Pe ein <tc, OM Ge SES aM as Rp UL e Ptan Ap e O AN 6, 137, 000 334,500 | 3,136,500} 2 356,500 
ReIET CLO HI CELMNOG a ae os J roditirhawa bsnl ees 212, 300 4, COU 100, 4285 562, 600 
OM era UN ee 6, 349, 300 338, 500 | 3,236,985 | 2,919, 100 
PM TINE eu eeall eae S vacua wee wian ole T OSG SOG cree units 506, 000 1, 234, 661 
“ fg a iar ener SSMU DLS Tage TSMR ta} (AORTA. E PE OOM Sa] HOLS ITR DS oT os Ue SUA TAY Fo opaea ees ode EAS ts sa | 
Palance on hand June 30, 1A 3... el eee cee F040, 208 feuice es 50€, 000 1, 234, 661 
PUNO TRIO GG rs ons eae tlae bs «cat micwensa shone nae cet GTR OOO bc oce is ek 3, DOD, O60 Foc Suna. 
PT VOU RT te ee ee oS a Pct eau bin ao 143, 000 | pp aa N 154,000 cea eee ay 
Pe ee ian Joe ee haa hom Ny BELEN? [ous eceeilia, 6,165,000 | 1, 234, 661 
gE Tae NCAR se an RTO Ue cae ata 63949, O00.) 5. 5h 5, 522,000 | 1, 218, 000 
RETIN WUE COU oe a i bap cane Some cey oh ow kines OO athe ee ak 259, 500 16, 661 
Dotake 3.2. ccc tee 6, 538, 300 |...-..-+--|) 3,787,500 | 1, 934, 664 
COON MRE ene yo ee B20 GOO 4 cose ae: 377, SOO VS eee ies 
Balance on hand June 30, 1875...--.-.--2+-222-2seeeee Fey ROO OOO hice res 77, 500i. is ibe ee 
PAVE OTNEOG ok ca ae Oe Sou er LM Wael Ve vie a heme a tra 5, 907, 135 1, 745, 978 
EO OV OE CAM USIALON iu both se dale wk alae n\n we sb eco wine's 105 O20 Feu ks ctu e: 141, 929 187, 022 
Dh Dig ae OE a ti Siar eee rE IE CAn Sat se 6069, 50 ohne: | 6,426,564 1, 933, 000 
TROLE OCR TOT IHOG Fou ke rt ae gs 4,538, 500 |......-.---4 4, 412, 000 822, 500 
DI VEP OG PAULA URE is he ay ale Siglo sa ewe ba ee pre So Mee 2 a a eg et I 258, 400 199, 304 
0 OER OND: ERO ORE i beset lide ne pele AGS 008k ad cue: 4,670,400 | 1, 021, 804 
atanoe tit NAMM eo kN Cee ke By SEG GDB be sei 5 2 1, 756, 164 911, 196 


ANSWER TO QUERY SUPPLEMENTARY TO QUERY NO. 22. 


Documents transmitted to the Committee on Expenditures in the Treasury 
Department of the House of Representatives, June 3, 1876, in reference to 
the commission on water-proofing, &e. 


1. Copy of interrogatory.: 


2. George B. McCartee to J. E. Hilgard, 12th July, 1875. 
3. J. E. Hilgard to George B. McCartee, 26th July, inclosing list of 


members of the Academy of Sciences. 


4. B. H. Bristow to Joseph Henry, 30th July, referring the water- 


proofing matter to the Academy. 


5. George B. MeCartee to J. E. Hilgard, 4th August. 

6, J. B. Hilgard to G. B. MeCartee, 23d August. 

7. B. H. Bristow to J. E. Hilgard, William Sellers, C. F. Chandler, 
and Henry Morton, 30th August, appointing them a commission. 

8. C. F. Burnam to G. B. MecCartee, 4th September, authorizing de- 


livery of paper to Hilgard. 


9. J. E. Hilgard to H. C. Jewell, 1st September, transmitting maps, We. 
10. H. C. Jewell to J. BE. Hilgard, 3d September, transmitting paper. 
11. H.C. Jewell to J. E. Hilgard, 6th September, transmitting paper. 
12. Joseph Henry to B. H. Bristow, 19th October, in reference to ill- 


ness of Professor Hilgard. 
13. J. E. Hilgard, notes of propose 
water proofing. 


d report of the commission on the 
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14. J. E. Hilgard to G. B. McCartee, 20th November, telegram. 
15. C. F. Conant to Luke Bemis, 20th November, telegram. 
16. H. C. Jewell to J. E. Hilgard, 20th November, telegram. 
17. C. F. Conant to G. B. McCartee, 23d November, authorizing de- 
livery to J. E. Hilgard of additional paper. 
18. G. B. McCartee to J. E. Hilgard, 23d November, transmitting ad- 
ditional paper. , 
19. J. HK. Hilgard to G. B. McCartee, 27th November, acknowledging 
receipt of paper. 
20. B. H. Bristow to J. E. Hilgard, 27th November, transmitting paper 
sent from Glen Mills. | 
21. G. B. MeCartee to J. E, Hilgard, 29t1 November, in reference to 
receipt for paper. 
22. J. HE, Hilgard to George B. McCartee, 29th N @ ember, in reply to 
last. 
23. B. H. Bristow to Joseph Henry, 1st March, 1876, asking that the 
commission be instructed to render a report at its earliest convenience. 
24, B. H. Bristow to H. C. Jewell, 15th March, authorizing delivery 
of additional paper to Joseph Henry. 
49, H.C. Jewell to Joseph Henry, 15th March, in referenge to receipt 
for paper. 
26. Joseph Henry to H.C. J ewell, 15th March, acknowledging receip* 
of paper. 
27. B. H. Bristow to Joseph Heury, 23d March. 
5 28. Joseph Henry to B. H. Bristow, 24th March, transmitting state- 
ment of J. KE. Hilgard. | 
os 29. B. H. Bristow to Joseph Henry, 27th April, transmitting report 
of C. B. Nason. | | 
30. Joseph Henry to B. H. Bristow, 29th April, giving final conclusions 
in reference to the water-proofin g process. 
31. Joseph Henry to B. H. Bristow, 29th April, transmitting docu- 
ments as follows: 
A. Report of commission. 
B. Appendix to report. 
C. Joseph Henry to commission, returning their report for farther 
consideration. | : : 
D. Reply of commission thereto. 
HE. Remarks by the president of the Academy on reply of the eom- 
mission. | 3 
F. Report of John M. Ordway. 


In further answer to the twenty-second question please annex copies 
of all the correspondence, letters, and replies not already furnished to 
the committee of which I am chairman, between the Department or any 

_ bureau thereof and Messrs. Hilgard, Chandler, and others, the com- 
mittee referred to in answer to this question. ’ 


TREASURY DEPARTMENT, 
BUREAU OF ENGRAVING AND PRINTING, 
| eu July 12, 1875. 
My DEAR Sir: May I trespass upon your time so far as to ask that 


you will forward me a list of the members of the National Academy of 
Sciences. 


SE SESS EIS ESE SE SAS 
a aa a a a ee ee a 
os 
5 * . * ; = : 
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As | understand the act of March 3, 1863, incorporating the Academy, 
we are at liberty to refer scientific questions to the Academy; and itis 
for this purpose that I would be glad to get the names of the members, 
and of those who are likely to be able to render service at the present 
time. : 
Tam, with kindest regards, very respectfully, yours, 

GEO. B. McCARTEE, 
| Chief of Bureau. 
Prof. J. EK. HILGARD, 

Secretary, &e., Washington, D. C. 


i cetieaiedennaeeneasnetaaene 


@ UNITED STATES CoAst SURVEY OFFICE, 
. Washington, D. C., July 26, 1875. 
DEAR Sir: In compliance with a promise made some days since, I 
send you herewith a list of the members of the National Academy of 
Sciences, with their specialties marked against their names. 
Yours, truly, 
- J. E. HILGARD. 
GEO. B. McCARTER, Esq., 
Chief Bureau Engraving and Printing, 
Treasury Department, Washington, D. C. 
(One inclosure.) 


Members of the National Academy of Sciences, 1875. 


Mooi, HONKY Tie CO i. Major U.S. Engineers, (engineering.) 
Agassiz, Alexander ....... Zovlogist. : 
Alexander, Stephen ....... Mathematician, (aged.) 

Baird, Spencer PB .. 632: 4: Zovlogist. 


Barnard, Frederick A. P...President Columbia College, N. Y., foreign 


secretary N. A. S., physics, chemistry, 
microscopy, (aged.) 


Bartlett, Wm. H.C: 2:2. 2. Mathematics and physics, (aged.) 

Par, Sete elo. .Colonel U.S. Engineers. 

Brown-Sequard, Chas. EB... Physiologist. 

Brush, (reerge doo sk. Physics and chemistry. 

Chandler, Chas. F...; 2. -.: Columbia College, president board of health, 
hat New York City. 3 

Comin, Uemm EC. 6. coh s. Astronomer. 

Cooke, Josiah P., jr...-.... Harvard University, chemistry. 

Cone, Hdward Des ve eg At: Natural history, paleontology. 

Crafts, dames: Mo. ccc sa cis Mass. Institute Technology, chemistry. 

Darton, Sonn, Casco ck oes Physiology. | 

Dana, James D..... 2... Yale College, geology, (aged.) 

Davidson, George ......... U.S. Coast Survey, astronomy and geog- 

raphy. | 

avis, Ones, Peo eo es Astronomy, (aged.) . 

Hads, James B..........-: Engineering. 

MOtrel W Ulam so os o..s Mathematics. 

Genin Fredk. Au. oes University of Pennsylvania, chemistry. — 

Gibbs, Wolcott............Harvard College, chemistry and physics, 

president N. A. 8. ; 
ill Beeouore: . i... Zovlogy. 


Gould, Benj. A. (absent) ... Astronomer. 
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you, Armold si. boo e Pe Geology and terrestrial physies. | 

Pali, James: oy ot. Geology, New York State gRoloetee: 

mayo BW oe ee Geologist and explorer. 

remty, JOS@DH 0 oo Smithsonian Institution, president N. As: 

Hilgard, Eugene W........ Chemistry and eeology, University of Cal. 

Filgard, Julius B...2) Mathematics and physics, home sec. N.S. A. 

eaill, George W ..8 200. A Astronomy. ) 

Humphreys, A. A.........Chief U.S. Engineers. 

Bets Ee LOLEY ws os Chemistry and geology. 

Johnson, Samuel W....... Yale College, agricultural chemistry. 

ene Ae OMe oo es ks Mathematics and physics. 

Lesley, J. Peter ........... University of Pennsylvania, geologist. 

POMS, MONAR! So ol oie. Mathematics and physics, Yale College. 

Le Conte, John L...-....: Natural history. a 

Lesquereaux, Leo -...-.... Paleontology. 

Lovering, Joseph... ..- ...-Physies, Harvard. 

Lyman, Theodore ......... Naturalist, Cambridge. 

PAAReUy MATEO. ole ood Linguist. 

MRR RE A ieee mi Vhes ls st Paleontology, New Haven. 

Mayer, Alfred M....,.. .. Physics, Stevens Institute, Hobgken. 

ee ee a Geology, Washington. 

Meigs, PRIMO Nl kr ee Engineer U.S. A. 

Mitchell, S. Weir, M. Dp _. Physiology. 

Morton, "Henry sk ae GU .-- Physics and chemistry, Stevens Institute, 
: Hoboken. 

PO DOLE LE i ie ue wie ok Geology, Columbia College, New York. 

Neweomb, SIMON. ..-..5.-. Astronomy and mathematics, U.S. N. 

Rew tons Ie Ae wi ke Mathematics, Yale College. 

Peron WOM OS, Engineering, Yale College. 

Oliver, James E........... Mathematies, Cornell University. 

Paceward, Ay S., jf. 05.42 '..-Naturalist, Salem, Mass. 

Fierce, Benjamin... .....-- Mathematics and astronomy, Harvard. 

Pickering, Edward C...... Physies and chemistry, Massachusetts Inst. 

Pe orcnies, Te es ache oe Naturalist, Cambridge. 

Pumpleby, Raphael........ Geology. 

moogers, sODn . ... wine ee: Rear-Admiral U.S. N 

moeers, Witham: B.. o. 2. Geology and physics, (aged.) 

Rogers, Fairman ........-. Engineering. 

mood: Opden Wi. 2) oi. 5. 52 Physics, Columbia College. 

Rutherford, Lewis M....... Astronomy. 

emebu, OORS. Ae a's le Mathematics and physics, Coast Survey. 

Sellers, William......... .. Mechanical engineering, Philadelphia. 

Silliman, Benjamin .......-. Chemistry, New Haven. 

Smith, J. Lawrence ... ...Chemistry and mineralogy, Louisville. 

mroworidge, Wm. Pe... .. Engineering, New Haven. 

PUM id Ee ORE ee ck Ethnology, Hartford. 

Tuckerman, Edward...-... Linguist, Amherst. 

rho 3 UO RS, GR Ba Botany and zodlogy, New Haven. 

Watson, James C.......... Astronomy, Ann Arbor, Mich. 

Whitney, Josiah D......-.. Geology, Cambridge. 

OA mane y, Win. Doo. oe ee Philology, New Haven. 

Woodward, J. J.. M. D....U.58. A., physiology. 

WNAWETAMIY ER OM LS iol ie Geology, Illinois. 


OH A als Cte at soni Dartmouth College. 
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TREASURY DEPARTMENT, July 30, 1875. 


Srr: Upon the recommendation of the Banking and Currency Com- 
mittee of the House of Representatives, and in accordance with the act 
of Congress of March 3, 1863, I respectfully refer to your academy 
for examination and report to this Department the secret process of 
water-proofing patented and controlled by Mr. John M. Williams, of 
Salem, N. Y., now in use in the preparation of the fractional currency 
and funded-loan bonds. : 

I have to request that you will have the matter investigated and de- 
cide what is the advantage of this process, and what may seem a fair 
and just compensation to the patentee. ela te 

The operation may be witnessed in the Bureau of Engraving and 
Printing by any members of your academy whenever it may suit their 
convenience. « 

- Very respectfully, — ; | 
B. H. BRISTOW, 


| Secretary. 
Prof. JOSEPH HENRY, 
President of the National Academy of Sciences, 
; Washington, D. C. 


ee er ee 


5. 
TREASURY DEPARTMENT, 


BUREAU OF ENGRAVING AND PRINTING, 
| August 4, 1875. 

DEAR Sir: I regret that I was not in the office when you called this: 
morning in reference to the water-proofing matter. 

I know that while the Secretary does not wish any unnecessary delay, 
neither does he wish to cause any inconvenience to you or to Professor 
Henry. If you can fix a day when you can visit the bureau and inspect 
its workings in the matter in question, I shall be happy to see you. If 
I am absent, Mr. Jewell will wait upon you and furnish all necessary 
data. ) 

I-am much obliged for your prompt attention. 

I am, very respectfully, | ae 
| GEO. B. McCARTEE, 
Chief of Bureau. 
Prof. J. E. HILGARD, oe 
United States Coast-Survey Office. 


| 6. | 
UNITED STATES CoAST SURVEY OFFICE, 
, Washington, August 23, 1875. 
Iam endeavoring to arrange a meeting of the commission on the 
water-proofing process for Thursday next. Will that day be convenient 
to you? 


Yours, respectfully, J. E. HILGARD 
e ® x bi 


GEO. B. McCARTEE, Esq. 


The commission is composed of J. H. Hilgard; C. F. Chandler, New 
York; William Sellers, Philadelphia ; Henry Morton, Hoboken. 
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TREASURY DEPARTMEMT, 
August 30, 1875. 

GENTLEMEN: You are hereby appointed a commission to examine 
and report upon a certain process for water-proofing paper; and for the 
purpose of indicating as nearly as possible the duties devolving upon 
you in connection therewith, the following is given for your guidance: 
The Department desires the commission to report, first, on the useful- 
ness of the process for increasing the durability and security against 
counterfeiting of notes ; second, their judgment as*to what would be a 
just and fair compensation to the patentee, assuming the patent to be 
valid. | 

You will be fully informed as to the details of the process, and will 
consider yourselves under the obligation of secrecy in respect to the 
same. 

Respectfully, : 
B.. H. BRISTOW, 
; Secretary. 

Prof. J. E. HILGArRD, 
Prof. WILLIAM SELLERS, 
Prof. C. CHANDLER, 
Prof. HENRY Morton. 


TREASURY DEPARTMENT, 
j September 4, 1875. 
Siz: For the purpose of making the necessary experiments in test- 
ing the usefulness and merits of the water-proofing process now in use 
in the Bureau of Engraving and Printing, you are authorized and di- 
rected to deliver to Prof. J. E. Hilgard, chairman of eummittee appointed 
by Department letter of 30th ultimo, twelve (12) sheets of ten-cent 
fractional-currency paper and four (4) sheets of ten-cent fractional-cur- 
rency notes, one half of the above to be water-proofed. 
Very respectfully, 
Cc. IF. BURNAM, 
: Acting Secretary. 
Gro. B. McCartEs, Esq., 
Chief of Bureau Engraving and Printing. 


lcsbetenhieetaemeemadmenemmenal 


9. 


UNITED STATES CoAst-SURVEY OFFICE, 
; Washington, September 1, 1875. 
DEAR Sir: I send you herewith some of our maps, which I would 
like to have water-proofed by your process for the use of the com mis- 


sion, and in conformity with our understanding of this morning. TI 


would ask you to send me six (6) sheets of paper used for fractional 


currency as it comes from the mill; six (6) sheets of the same water- 
_ proofed ; two (2) sheets of fractional currency completely printed, one- 
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half of each cut off before water-proofing, the other after water-proof. 
ing. The corresponding halves should be marked. 
Yours, respectfully, 
J. EK. HILGARD. 
HENRY C. JEWELL, Esq., 
Assistant Chief Bureau Engraving and Printing, 
Treasury Department. 


10. 
ey 
TREASURY DEPARTMENT, 
- BUREAU OF ENGRAVING AND PRINTING, 
| September 3, 1875. 

Sir: In accordance with the request contained in your letter of the: 
Ist instant, I send herewith six sheets of fractional-currency paper as 
it comes from the mill; six sheets of the same water-prooted ; two 
sheets of ten-cent fractional currency, completely printed, cut in half 
longitudinally, and one-half of each sheet water-proofed; two sheets of 
ten-cent fractional currency completely printed, one of which sheets is 
water-proofed. | 

In reference to the maps water-proofed and herewith returned, I beg 
to say that we are not provided with facilities for water-proofing paper 
so thin and so large as the maps in question, and that is the cause of 
the discoloration. With proper facilities for handling, they could be 
made to receive a very beautiful finish. 

The blank fractional-currency paper has become slightly discolored © 
by imprint from the twill of the canvas, but this is not sufficient to 
mar the brightness of a printed sheet. : 

I beg leave to call your attention to the fact that the printed paper 
has been thoroughly saturated with water previous to each of the three 
printings it has received, and as many times dried in a temperature of 
185°, which must have a tendency materially to weaken the fiber, while 
the plain paper, not having been submitted to these weakening pro- 
cesses, retains its original strength. 

Mr. Williams remains here to afford any explanation which may be 
required by the committee. In view of pressing business engagements 
elsewhere, he would be obliged if the committee would advise him at 
what time they desire his presence. 

Very respectfully, 
HENRY C. JEWELL, 
Acting Chief of Bureau. 
Prof. J. E. HtLGARD, 
Washington, D. C. 


Lid 


TREASURY DEPARTMENT, 
BUREAU OF ENGRAVING AND PRINTING, 
: September 6, 1875. 
DEAR Sir: I send by the bearer hereof the sheets of paper left by 
you on Saturday. We had some difficulty in water-proofing the very 
thin bank-note paper, and the tissue-paper could not be handled at all 
without serious mutilation. _ , 
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Mr. John M. Williams will be at the Revere House, in Boston, on 
Wednesday and Thursday, and will communicate to you his address 
thereafter. | . 

| Very respectfully, 

HENRY ©. JEWELL, 

; Acting Chief of Bureau. 

Prof. J. EK. HILGARD, &c., 
| Washington, D. C. 


% 
12. 


SMITHSONIAN INSTITUTION, 
Washington, October 19, 1875. 


DEAR Sire: Prof. Henry Morton writes, October 15, that Professor 
Hilgard desires us to inform you of his illness from erysipelas of the. 
head, from which he is now recovering, but which has delayed the pre- 
-gentation of a report on water-proofing. 

I have the honor to be, very truly, yours, 3 
JOSEPH HENRY, 
Secretary Smithsonian Institution. 
Hon. B. H. BRIsTow, 
Secretary of the Treasury. 


nee meee Sn = mean 


13. 
Notes for report. 


l. As to usefulness of process. : 

- The process used is doubtless of great advantage. The gain is 
twofold: : 

1. Durability. 

2. Security. 

As to durability.—The paper loses most of its strength by the repeat- 
ed wetting and drying for successive priutings. By the water-proofing 
process the sizing is restored; moreover, the ink is covered with a 
glazing which prevents the speedy soiling of the notes. | 

The sizing has some peculiarity which renders it less brittle (more 
pliant) than that usually employed, hence the notes will not crack or | 
break so readily. | 

As to security.—Increased security is obtained by rendering transfer- 
ring more difficult by permitting the printing to be done on softer paper, 
producing more perfect impressions; also rendering practicable excel- 
lent printing trom relief-dies or plates, which are very difficult to coun- 
terfeit. This has been heretofore done with the seal, (although not now 
practiced,) and might to advantage be done with all the color-printing. 
A large economy in the cost of work appears here practicable. But as 
it is not now done, we leave it out of consideration. 

In order to arrive at some measure of the advantage derived from the 
use of the water-proofing process, we have estimated, upon data fur- 
nished by the Department, that as now used, if the Department were in 
possession of the process, it could be applied to the whole of the frac- 
tional currency now printing for $50,000 per year. | 
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The whole cost of that currency may be put roughly at $1,000,000 a 
year. Assuming now that the daration or life of that currency is in- 
creased by one-fourth, which this commission consider a fair estimate, 
(requiring so much less to be printed,) the gain is $250,000, leaving 
$200,000 clear gain. | . 

_ A more accurate estimate could be obtained from actual statistics of 
the duration of fractional currency before and after water-proofing, if 
the data are extant in the redemption bureau. 

If. What is a just and fair compensation to the patentee 7 

Considerations : 

There is nothing im the “ Lowery” patents but some special combina- 
tions of well-known processes. The process actually carried on is a 
valuable adaptation of known processes of sizing and using a ‘ mor- 
dant” or ‘ pickling,” an adaptation to the kind of paper used by the 
choice and proportions of materials such as are commonly used for such 
purposes. 

Of its precise nature the commission have preferred not to. be in- 
formed, in order that they might be in a position to advise the Depart- 


ment hereafter as to a suitable process, should circumstances render it — 


desirable. | 

The patentee does not claim the system or process of sizing (the 
notes) after printing, which is, in fact, practiced in several arts for a 
long time. The patentee is entitled to credit for the suggestion, but 
has no proprietory right init. Such right resides in the special features 
(pecaliarities) of his process, which we have declared to be very efficient. 

But the great saving estimated to arise to Government is from the 
practice of sizing after printing, and satisfactory results could be readily 
obtained without infringing on the rights of the patentee. 

On the other hand the adaptation or *‘ perfecting” of the process, that 
is to say, the invention in which the patentee has a right, cannot but 
have involved considerable outlay of time or money on his part, and a 
great benefit has accrued to the Government, in the way of economy, 
from the use of his process. 

Taking a liberal view of the profits to which an inventor is entitled, 
‘we are of opinion that $50,000 would be a just and fair payment for 
the free use of his process by the Government hereafter. 


14. 
[ Telegrams. | , 
HOBOKEN, N. J., Nov. 20. 
Gro. B. MCCARTEER, 
Treasury Department, Washington, D. C.: 
_I wish to visit paper-mill Monday. Please telegraph Willcox, Phila- 
delphia. Address to me here and arrange for my admittance. 
| J. KE. HILGARD. 


15. 
TREASURY DEPARTMENT, 20th November, 1875. 
Luke Bemis, Esq., 
United States Superintendent Glen Mills, Pennsylvania ; 
Prof. J. E. Hilgard will visit the mills on Monday next. Allow him 
to make a full inspection of the premises and of paper on hand. 
CHAS. F. CONANT, 
Assistant Secretary. 
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TREASURY DEPARTMENT, 20th November, 1875. 
Prof. J.. E. HILGARD, 
Hoboken, New Jersey: 
Secretary has telegraphed United States Superintendent Bemis, at 


Glen Mills, to extend to you every facility for inspecting the paper-. 


mills. 
HENRY C. JEWELL, 
Acting Chief. 


TREASURY DEPARTMENT, 
November 23, 1875. 
Str: For the purpose of making additional experiments in testing 
the usefulness and merits of the water-proofing process now in use in 
the Bureau of Engraving and Printing, you are hereby authorized and 
directed to deliver to Professor J. E. Hilgard, chairman of the commit- 
tee appointed by Department letter of the 30th of August last, eight 
sheets of 50-cent fractional-currency paper and eight sheets of localized- 
fiber bond-paper, one-half of them to be water-proofed ; also one quart 
of the first and second preparation of water-proofing. 
Very respectfully, . 
CHAS. F. CONANT, 
Assistant Secretary. 
Mr. GEORGE B. MCCARTER, 
Chief of the Bureau of Engraving and Printin 9g, 7 easury iat rément. 


18. 


TREASURY DEPARTMENT,. 
BUREAU OF ENGRAVING AND PRINTING 
November 23, 1875. 
Sir: Agreeable to your verbal request of this morning, I crhneee 
herewith, for the purpose of making additional experiments in testing 
the merits and usefulness of the water. proofing process.now in use in 
this bureau, the following: 
Hight sheets of 50- cent fractional- -curreney paper,. one-half of them 
water-proofed, marked W. 
Hight sheets of localized-fiber bond-paper, one-half of them water- 
proofed, marked W. 
Also, one quart of the first and second preparation of water-proofing. 
You will please acknowledge the receipt of these sheets, together with 
the sheets transmitted to you with bureau letter of the 3d ‘of Septem- 
ber last, which receipt will be held by this bureau in lieu of the sheets 
until their return by you on the completion of your experiments. 
Very respectfully, | 
GEO..B.. McCARTEE, 
Chief of Bureau. 


Professor J. E. HILGARD, 
Chairman, &e., Washington, D. C. 
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UNITED STATES COAST SURVEY OFFICE, 
Washington, November 27, 1875. 
Sir: I have received from the bureau under your direction, for the 
use of the commission on the water-proofing process, the following Gov- 
ernment paper, viz: On September 3, six sheets fractional-currency 
paper as it comes from the mill; six sheets of the same, water-proofed; 
two sheets of 10-cent fractional currency, completely printed, cut in half 
longitudinally, and one-half of each sheet water-proofed; also, on Novem- 
ber 23d, eight sheets of 50-cent fractional-currency paper, printed in full, 
one-half water-proofed, and eight sheets localized-fiber bond-paper, each 
$100 bond printed in full, but the place for signatures punched out, &c. 
Yours, very respectfully, 
J. E. HILGARD, 
Chairman of Committee. 
GEO. B. MCCARTEE, Esq., 
Chief of the Bureau of Engraving and Printing. 


Nore.—The twelve sheets of blank fractional-curreney paper, the 
receipt of which is acknowledged above, were received from the cur- 
rency division of the Secretary’s Office on a “loose” receipt, which was 
returned and destroyed on presentation of the original of the above 
letter December 9, 1875. 

| THOS. J. SULLIVAN, 

; Accountant. 


TREASURY DEPARTMENT, 
November 27, 1875. 

Sir: [ transmit herewith four sheets of 25-cent fractional-currency 
paper, forwarded by Mr. Luke Bemis, United States superintendént at 
Glen Mills, Pennsylvania, at your request, the receipt of which please 
acknowledge. 

Very respectfully, , 
b. H. BRISTOW, 
Secretary. 
Prof. J. E. HILGARD, 
Chairman, &e., Washington, D. C. 


he 


TREASURY DEPARTMENT, 
BUREAU OF ENGRAVING AND PRINTING, 
November 29, 1875. 

Sir: In reply to your letter of the 27th instant, may I trouble you so 
far as to ask that you will correct the acknowledgment of the receipts 
on the 23d instant, as follows: 

Instead of “eight sheets of 50-cent fractional-currency paper,” &c., 
please say: ‘ eight sheets of 50-cent fractional-currency paper, printed 
in full,” &c.; and instead of ‘eight sheets localized-fiber bond-paper,” 

H, Mis. 163, pt. 2 2 
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&c., please say “eight sheets localized-fiber bond-paper, each a $100- 

bond printed in full,” &e. 
Very respectfully, | : 

GEO B. McCARTEH, 

: Chief of Bureau. 

Prof. J. HE. HILGARD, 

Chairman, &e., Washington, D. C. 


22. 


UNITED STATES COAST-SURVEY OFFICE, 
Washington, November 29, 1875. 

DEAR Siz: Allright. I merely followed copy from the Department 
letter. 

I have an idea that the paper received September 3 was not all 10 cent, 
but some of it 25-cent sheets; but I followed the transmitting letter. I 
cannot now verify the fact, but, if you have a doubt about it, T can learn 
from Professor Morton. 

Yours, truly, : 
J. HK. HILGABD. 
GEO. B. MCCARTEE, Esq. | 


TREASURY DEPARTMENT, 
March 1, 1876. 
DEAR Sie: Referring to my communication of July 30, 1875, I beg 


‘to say that, in view of the many contradictory statements in regard to 


the water-proofing process now used in the manufacture of the frac- 
tional currency, I would be exceedingly obliged if you would direct the 
special commission of members of the Academy of which you are presi- 
dent, to. which the investigation of the process was intrusted, to render 
a report at its earliest possible convenience. 
Il am, sir, very respectfully, &e., . 7 
| B. H. BRISTOW, Secretary. 
Prof. JOSEPH HENRY, | 
President of the National Academy of Sciences. 


24. 


TREASURY DEPARTMENT, 
March 15, 1876. 
Sir: For the purpose of making additional experiments in testing 
the usefulnes8.and merits of the water-proofing process in use in the 
Bureau of Engraving and Printing, you are hereby authorized and 
directed to deliver to Prof. Joseph Henry, president of the National 
Academy of Sciences, four sheets of twenty-five-cent fractional currency. 
Very respectfully, 
B. H. BRISTOW, Secretary. 
Mr. HENRY C. JEWELL, | 
Chief of the Bureau of Engraving and Printing, 
Treasury Departm ent. 
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25. 
TREASURY DEPARTMENT, 
. Bureau of Engraving and Printing, March 15, 1876. 
DEAR Srr: I have respectfully to request that you will sign and 
return to me, at your early convenience, the inclosed receipt for the two 
sheets of twenty-five-cent fractional-currency paper handed to you to- 
day for the purpose of making tests, &e. 
I have the honor to be, very respectfully, &e., 
HENRY D. JEWELL, 
| Chief of Bureau. 
Prof. JOSEPH HENRY, 
Smithsonian Institution, Washington. 


26. 


WASHINGTON City, D. C., 
March 15, 1876. 
Sir: I have to acknowledge the receipt from you, for the purpose of 
experimenting, of two sheets of twenty-five-cent fractional currency. 
Very respectfully, 
JOSEPH HENRY, 


President of the National Academy. 
Mr. HENRY D. JEWELL, 


Chief of the Bureau of Engraving and Printing, 
Treasury Department. 


MARCH 16, 1876.—Received two additional sheets of twenty-five-cent 
fractional currency. | 


JOSEPH HENRY, > 
President National Academy. 


‘ 


27. 


TREASURY DEPARTMENT, 
March 23, 1876. 

My DEAR PRoOFEssoR: I inclose for your information a memorandum 
of an answer to a question from the Committee on Expenditures in the 
Treasury Department of the House of Representatives, relative to the 
appointment by me of the commission to examine into the merits of the 
water-proofing process, 

I would like you to submit it to Professor Hilgard for his considera- 
tion, so that if my remembrance of the matter is not Strictly in ae- 
cordance with the facts it may be corrected before it is ‘given to the 
committee. 7 . 

Very respectfully, : 
| B. H. BRISTOW, 
Prof. JosepH Henry, &e., 

Smithsonian Institution, Washington. 
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NATIONAL ACADEMY OF SCIENCES, 
Washington, D. C., March 24, 1876. 


Sir: I complied with your request to submit your communication of 
the 23d instant to Professor Hilgard, in order that any necessary cor- 
rections might be made in that part of it which relates to himself, and 
- the inclosed is a copy of his reply. 

In transmitting this document I beg leave to call your attention to 
the fact that neither the oral statements of Professor Hilgard nor those 
which he has made in the inclosed communication are to be regarded 
as the views of the National Academy of Sciences, since all official com- 
munications from the association should be transmitted under the name 
of its president. Professor Hilgard’s statements are informal, with a 
view to give the Department information as to the progress of the in- 
vestigation and express his individual opinions. The Academy, as such, 
has not yet made a report on the subject. 

The delay in rendering the report to the Department has been, first, 
on account of the illness of Professor Hilgard, who had the principal 
direction of the investigation; and, second, on account of my inability 
to concur in areport which had been made to me by the committee, and 
which I have returned to them for further consideration. 

The subject of the value of the water-proofing process is one of much 
difficulty, and I am not sure that it can be definitely settled without a 
trial of the process in actual practice by issuing series of marked notes, 
water-proofed and unwater-proofed, and noting the date and number of 
each returned. 

I have the honor to be, very truly, yours, 
JOSEPH HENRY, 
, President National Academy of Sciences. 

Hon. B. H. BRISTOW, 

Secretary of the United States Treasury. 


Inclosing— 
Statement of J. E. Hilgard., 


CoAsT SURVEY OFFICE, 

Washington, March 23, 1876. 
_ DEAR Sir: The statement by Secretary Bristow requires correction 
ina single respect, viz: instead of “ principal points of his proposed re- 
port which was deduced from his experiments. He stated, as the result 
of his examination and tests, that he was convinced,” &c., it would be 
more correct to say ‘‘ which was based upon the evidence obtained from 
the Bureau of Engraving and Printing. He stated as the result of all 
the investigations of the committee up to that date” that he was con- 
vinced, &c. 

The date of the interview referred to was about October 1, before 
the result of Professor Morton’s experiments were known to me. I sub- 
mitted the anticipated report to the Department because it was appar- 
ent that the process cost much more under existing arrangements than 
it would cost if conducted by the Department. 

Ihad arranged a meeting of the committee for October 12, but in 
consequence of my being taken violently ill on arriving in New York 
October 11, nothing was done until November 19, when the committee 
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met at Hoboken, and their previous ideas as to the unfitness of the 
process were reversed by the results of the experiments submitted to 
‘them by Professor Morton. 

It was then agreed that the experiments should be repeated with new 
samples at Washington and Hoboken, and upon his return, November 
21 or 22, Mr. Hilgard communicated to the Chief of Bureau of Engrav- 
ing and Printing, and immediately afterward to Assistant Secretary 
Conant, (Mr. Bristow being absent,) the change of view arrived at. 

As the first statement had been informal, (Mr. Conant being present, ) 
the second information appeared to me quite sufficient to bar any action 
in the premises. In fact, none was taken. The commission met again 
in New York on December 29, and the report as. submitted was agreed 
upon. It was not immediately sent in, because the committee desired, 
if possible, to suggest a better mode of obtaining the objects aimed at, 
and numerous experiments with different kinds of ‘‘sizing” were made; 
but the conviction gained ground constantly that nothing could be 
added to the original strength of the fiber-felting that would materially 
increase the endurance of the notes. Our report was therefore made 
without any recommendation as to an improved process, but part of the 
delay in making the report was OWA, to this endeavor; a larger part 
to the effects of my illness. 

Yours, respectfully, 
J. E. HILGARD. 

Prof. JOSEPH HENRY, de. 


29. 


TREASURY DEPARTMENT, 
April 27, 1876. 
My DEAR SiR: [ inclose for your consideration a copy of the report 
on the water-proofing process made by Prof. H. B. Nason, of the Poly- 
- technic Institute of Troy, N. Y., received a few days ago. 
Very respectfully, &c., 
B. H. BRISTOW, 
Secretary. 
Prof. JOSEPH HENRY, Xc., 
Smithsonian Institution, Washington. 


30. 


SMITHSONIAN INSTITUTION, 
NATIONAL ACADEMY OF SCIENCES, 
Washington, April 29,1876. 

Sig: I have the honor, in behalf of the National Academy of Sciences, 
to present the following as my final conclusion of the investigation in 
regard to water-proofing the fractional currency. 

From the different conclusions arrived at by the commission of the 
Academy from their experiments, by myself from a series of my own 
experiments, and by other persons to whom the subject was submitted 
by yourself, I have finally concluded that the question as to the value 
of the process cannot be satisfactorily determined by factitious experi- 
ments of the kind to which the notes have been subjected, but that the. 
only way the truth can be obtained will be by issuing for circulation a 
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definite and equal number of water and wrwater-proofed notes specific- 
ally marked, so as to be capable of identification after being worn, and 
noting after a given time the number and condition of each returned. 

I have been informed by Mr. Casilear* that the plan above suggested 
would be entirely practicable if the issue of paper fractional currency 
were ever resumed. 

I am, very respectfully, your obedient servant, 
JOSEPH HENRY, 
| President National Academy of Sciences. 
Hon. B. H. BRISTOW, 
Secretary of the United States Treasury. 


Ol, 


NATIONAL ACADEMY OF SCIENCES, 
| : Washington, April 29, 1876. 
Sir: In addition to the report as to my conclusions, in behalf of the 
National Academy of Sciences, of this date, in regard to the question of 
the value of the water-proofing process employed in the manufacture of 
the fractional currency, I have the honor to transfer herewith to the 
Department the following documents connected with the subject : 
A.—Report of the committee of the National Academy. 
B.—Appendix to this report. 
C.—Letter addressed by me to the commission above mentioned, re- 
turning the report for further consideration. 
D.—Reply of the commission to my letter. 
E.—Remarks by myself on this reply. 
F’.—Report of Professor Ordway, referred to me by the Department. 
G.—Remainder of the sheets of currency (viz, 18 fifty-cent notes and 
29 twenty-five-cent notes) furnished for the examination. 
I have the honor to be, very respectfully, your obedient servant, 
| 7 JOSEPH HENRY, 
| President National Academy. 
Hon. B. H. Bristow, | 
Secretary of the Treasury. 


A.—REPORT, 


The undersigned, having been appointed a committee to investigate 
and report upon the usefulness of a certain process of water-proofing, 


In respect to its increasing the durability and security against counter- 


feiting of notes, and to give their judgment as to what would bea just 
and fair compensation to the patentee, assuming the patent to be valid, 
proceeded to witness the process as applied to the fractional currency, 
and to gather information on the subject. 

They met at Washington on the 30th of August, 1875, and received 
from the Chief of the Bureau of Engraving and Printing full explana- 
tions as to the process in question, and as to all matters concerning its 


cost, 1ts presumed usefulness, and the entire process of manufacturing 
the currency. 


* Of the Bureau of Engraving and Printing. 
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They also procured copies of the patents upon which the process was 
stated to be based, and examined into their history. . 

On inquiry whether the bureau of redemption could furnish data 
upon which to base an estimate of the advantages of the water-proofing 
process, by comparing periods before and after its use, the committee 
were informed that such data were not attainable. They were there- 
fore obliged to resort to the experimental way of forming an estimate 
of the increased durability. To this end they were furnished with sam- 
ples of the paper upon which the currency is printed, part of which had 
been and part had not been treated by the water-proofing process, and 
of printed currency notes complete, water-prooféd and not water-proofed. 

The report made by Prof. John M. Ordway to the Bureau of En- 
graving and Printing, dated January 14, 1875, on the same subject, was 
likewise communicated to the committee. 

Upon the first aspect of the question, there appears much to recom- 
mend the process. The water-proofed notes are manifestly stronger than 
those not so treated. The animal sizing or coating of gelatine given to 
the paper in its manufacture, is deprived of much of its coherency by the 
repeated wetting and drying to which it is subjected during the several 
printings of the notes. Itis a fact well known in the manufacture of pa- 
per that such sizing loses its strength by repeated solution and resetting 
The plan of applying a final sizing after printing the notes—for the 
water-proofing process may be properly so called—would therefore nat- 
urally commend itself to those having charge of the work. 

Sizing after printing is, in fact, a process not infrequently employed 
in the typographical and chromatic arts. In such cases, however, the 
question of subsequent wear, such as a currency note is subjected to, 
has not come into consideration. 

It was, moreover represented to the committee by the bureau, that a 


_ great saving might be effected in the cost of manufacturing the curren- 


cy by using surface-printing (7%. e., printing from dies in relief, on ordinary 
type-presses) for the back and seal, instead of pléte-printing as done at 
present, under requirement of law. In such case, it would be desirable » 
to have less surface-sizing on the paper in the first instance, in order to 
give the surface-impressions greater perfection, while the water-proofing 
process would afterward supply the requisite finish. The committee 
entirely agree with the bureau in considering that plan as affording at 
least as great protection against counterfeiting as the three plate-print- 
ings now used. 

The cost of printing one thousand sheets of the back by the plate- 
process is said to be $20; the same by surface-printing would be $5.75 ; 
difference, $14.25. The cost of plate-printing the seal on one thousand 
sheets is $21; the same by surface-printing would be $4.68; difference, 


$16.32. It would appear, then, that if surface-printing were adopted, a 


saving of $30 per thousand sheets, amounting to $375,000 per year, 
might be effected; and if the water-proofing process were shown to be, 
as it is believed to be by the ehief of the bureau, an essential part of 
that process, its usefulness would appear to great advantage. 

In instituting the experiments on the comparative durability of the 
notes water-proofed and not so treated, the committee were led by the 
foregoing considerations to entertain little doubt as to some actual 
advantage of the process, and aimed at finding some measure of the 
increased durability upon which to base an estimate of its value. For 
if the endurance of the curreney were found to be increased 20 per cent., 
for instance, the gain by the process might fairly be estimated at one- 
fifth of the annual expense of its manufacture. 
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In connection with this line of inquiry the committee found that the 
cost of such a process, if conducted by the Department without regard 
to any patent, would probably not exceed $4.10 per thousand sheets, or 
$53,000 per year, on the actual scale of work in 1875. Their estimate is 
appended. ) 
~ The committee, after having held conferences in New York, on Sep- 
tember 4, and in Philadelphia, on September 17, met again at the Ste- 
vens Institute for the purpose of making their report—the experiments 


undertaken by Professor Morton having been completed. These experi- 


ments were designed to test the effects of the water-proofing process by 
comparing the strength and resistance to moisture of water-proofed and 
unwater-proofed notes, first when fresh and unworn, and again after 
being subjected to a systematic wear as nearly equal as possible, and 
resulting in putting the notes in a condition similar to that when about 
half worn in ordinary circulation. The precise manner in which the 
wear was effected is stated in the appended summaries of experiments, 
and is substantially the same as that adopted by Professor Ordway, 
which appeared to imitate the effect of ordinary wear as nearly as could 
be done by systematic treatment. In fact, the object of the present 
investigation being to determine the practical value of the water-proof- 
ing process, when applied to the fractional currency under the condi- 
tions present in its actual use in circulation, and not to develop all the 
differences that might be discovered under any unusual conditions be- 
tween the water-proofed and untreated notes, it was necessary to select 
such tests and modes of treatment as would most nearly realize the 
conditions and qualities present and required in actual use. One of the 
most manifest requirements of a note is that it should endure, with as 
little loss of strength as possible, such foldings, rollings, and erumplings 
as these notes are constantly subjected to in their dafly use. 

A series of numerous and exact comparisons were therefore instituted 
between both kinds of notes simultaneously rolled, folded, and, in some 
cases, crumpled, not to the destruction of both or either, but to the 
point when they were in a condition, as the attached specimens show, 
equal to the average of those found in circulation. The tensile strength 
of the notes both before and after this treatment was carefully deter- 
mined by the use of accurate apparatus, and upon a large number of 
Specimens, so as to eliminate any error which would be very likely to 
arise from accidental differences in structure when only a few notes 
were employed. In several series of experiments the thickness of each 
Specimen was also accurately measured, and the results were reduced 
to equal areas. | 

That the tensile strength is the actual measure of the durability of 
the note is manifest if we reflect that the final destruction of the note 
comes when this gives way; in other words, when, in spreading or 
Straightening out, the note separates into two pieces. 

The water-proofed and unwater-proofed notes do not differ much in 
appearance; the former are somewhat more glossy; the water-proofing 
doubtless at first serves to protect the ink from abrasion. It is ques- 
tionable whether it serves to keep the note cleaner, for it is somewhat 
‘sticky. In the manipulation for artificial wear much more of the ink 
of the .water-proofed notes adhered to the fingers, and they presented a 
sensibly dingier appearance, than the unwater-proofed. The result of 
the experiments made upon the 10-cent and 25-cent notes furnished to 
the cominittee was substantially that the water-proofed notes possess no 
sensible advantage over those not so treated. When fresh and unworn 
they are about 20 per cent. stronger than unwater-proofed notes, but 
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atter an amount of wear that still leaves them in good condition for 
circulation, there is no difference in favor of the water-proofed notes. 
Moreover, their resistance to water is scarcely increased by the water- 
proofing process, even in quite new notes. 

This result being quite unexpected, although not difficult to explain 
with the aid of the experience gained, it was deemed best to procure a 
fresh supply of samples, and to experiment upon them in different ways 
by different persons. 

A supply of 50-cent notes was therefore obtained from the Depart- 
ment, and subjected to tests, part at the Stevens Institute of Tech- 
nology, and part at the Coast Survey Office in Washington. Mr. Hil- 
gard, who is an expert in the art of’ paper-making, at this time visited 
the mill where the paper for the currency is made, and found that the 
material used and the preparation of the fiber, as well as the sizing in 
the pulp, are performed according to the best methods known. Nor is 
the subsequent sizing of the main sheet with gelatine performed in a 
less satisfactory manner; but the degree to which this latter process 
should be carried is a matter requiring special consideration and experi- 
ment, in view of the facts developed by the expgriments of the com- 
mittee. In consideration of the greater facility and better effect of print- 
ing on less strongly-sized paper, and of any deficiency in sizing being 
supplied by the final water-proofing process, the Chief of the Bureau of 
Engraving and Printing had directed the amount of size used in niak- 
ing the paper to be greatly diminished, since the inquiries of the com- 


mnittee commenced, and the 50-cent notes. furnished for the second 


series of experiments were in that respect different from the notes first 
supplied. 

But the fact remained equally well marked in both series, viz: That 
while the water-proofing process produces an immediate increase of strength 
of about 20 per cent.,.that advantage entirely disappears after a. certain 
amount of wear, which still leaves the note in good condition for circulation. 
With the experience gained by the experiments, this result, which was 
not anticipated, is readily explained. 

The effect of the water-proofing or sizing process, after the completion 
of the note, is to cover it on both surfaces with a continuous film of a 
substance which has considerable resistance to extension, and therefore 
largely increases the tensile strength of the notes while that film re- 
mains continuous. But being brittle, whenever it is broken by folding | 
the entire advantage of its strength is lost, and a definite line of weak- 
ness is established, along which the original strength of paper-felt alone 
resists separation. The common experience of a sheet of letter-paper 
breaking along its fold, however hard and perfect its surface may be, 
illustrates this view. Weare therefore led to the conclusion that the 
endurance of a note will depend mainly upon the strength of the paper 
as made from the pulp, and is not increased by any subsequent surface 
treatment. It might be objected to this reasoning that the processes in 
question penetrate the whole thickness of the paper, and thus increase 
the resistance of the fibers to sliding upon each other, whiie perhaps 
not greatiy increasing the actual strength. . | 

This is doubtless true of the so-called ‘‘engine-sizing,” which is the 
rosin-size mingled with the paper-pulp, which is insoluble in water after 
being precipitated by alum; but it is not true of the gelatinous size, 
which, as the paper dries, is carried to the surface with the moisture, 
and finally is deposited as a hard film on the outside. The familiar fact 
that highly-finished letter-papers with avery hard surface, that strongly 
resists an erasure, still permit the ink to run when that surface is once 
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broken, illustrates this view. Ledger-paper and drawing-papers, that 
are to admit of writing after erasure, require extremely slow drying, at 
low temperature, in order to secure the setting of the glue in the web of 
the fiber. No process of rapid drying at high heat can yield more than 
a surface-deposit of the sizing employed. 

Apart from the fact that the water-proofin g process adds nothing to the 
wear of the notes, the experiments have developed a notable difference — 
in strength of the paper in transverse directions. This is a familiar 
property of all machine-made paper. The fibers which form the paper- 
felt necessarily lie, on the average, at more acute angles in the direction 
of the continuous sheet than transversely, and consequently a length- 
wise strain which would cause a fracture across the sheets meets with 
greater resistance than a transverse strain. The experiments show 
that difference to be in the rates of 5 to 8. This difference in strength 
is unavoidable in machine-made paper. Hand-made paper, where each 
sheet is felted separately in a form, does not exhibit this difference, but 
that process is not admissible for the large amount of paper required ‘ 
moreover, while hand-made paper may be readily imitated on a small 
scale, the machine-mgde paper of the Department has properties that 
cannot be readily reproduced by appliances inferior to those employed. 

Care should, therefore, be taken to so print the notes upon the paper 
that the greatest resistance be opposed to the strain to which they are — 
most exposed in common use. The reverse is the fact in regard to the 
fractional-currency notes, as actually printed. A material gain in their 
endurance may be expected from due attention to this condition. This, , 
however, would require that the streaks of “localized fiber” should 
occur much oftener in the width of the Sheet, and should be narrower 
than at present. In this plan there may be some practical difficulty which 
the committee do not foresee. If it were adopted the band of “ local- 
ized fiber” would run lenthwise of each note instead of crosswise, as at 
present. . 

It is an open question in the minds of the committee whether it would 
not be advantageous to omit the gelatine-sizing in the manufacture of 
the paper and to apply it after the notes are printed; in other words, to 
substitute the method of sizing after printing for that of sizing before 
printing, a question which they would not like to pass upon without 
special experiments. | 
_ At present the paper is charged with animal-size, the strength of 

which is somewhat impaired by the repeated wetting and drying during 
the process of printing, and whose presence prevents the final sizing (or 
so-called water-proofing) from penetrating into the body of the notes. 

If the paper were only “engine-sized” the gelatine, applied after 
printing, would penetrate and produce a condition similar to that of the 
finished paper as it now comes from the mill. Slow drying would, how- 
ever, be indispensable for a good result, and experiment alone could 
determine whether the gain in durability would be of more value than 
the additional cost: | } 

The committee would, however, use the regular glue-sizing employed 
in the manufacture of paper, and not the saponaceous mixture of the 
so-called water-proofing process. 

This method of proceeding would be particularly adapted to “ surface. 
printing,” which, as previously Stated, is much less expensive than 
‘‘plate-printing,” and might be used for the back and seal without les- 
sening the difficulty of counterfeiting the notes. 

Reports of the experiments conducted by the committee are ap- 
pended, with specimens of the work. | 
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a foregoing statements dispose of the question of increased dura- 
dility. : | 

The next question submitted by the Department is that of increased 
difficulty of counterfeiting the notes. So far as the water-proofing pro- 
cess is concerned, it only increased the difficulty of taking transfers by 
pressure, but since the film produced on the surface of the note can be 
readily removed by warm water, the obstacle cannot be considered of 
sensible importance. 


In view of the foregoing facts and considerations the committee sub- 


mit the following conclusions : 
CONCLUSIONS. 


1. The water-proofing process submitted to the committee increases 
materially the strength of the notes, while fresh and unworn ; butafter a 
moderate wear that advantage entirely disappears, and the committee 
cannot perceive that the durability of the notes in actual circulation is 
materially increased by the treatment in question. 

2. The experiments indicate that the effect of the process in making 
the notes repellant of moisture is scarcely sensible. 

3. The advantages of the process in increasing the difficulty of coun- 
‘terfeiting are of no importance. 

4, In view of the foregoing conclusions the committee have not thought 
it necessary to pursue further the question of compensation to the 
patentee. 3 s 

5. The committee recommend that, if practicable, the notes be so 
printed upon the paper that its greatest strength will resist the length- 
wise strain upon the notes. : 

oe J. KE. HILGARD. 


HENRY MORTON. 
C. F. CHANDLER. 
WM. SELLERS. 


B.—APPENDIX. 


Estimated cost of water-proofing the fractional currency. 


WAGES. 


Number of sheets used per day. .----- .--- 22 eee cee cece ee cet ece terete tees 42, 000 

Wages of hands per 1,000.......----..---- SDs ste Soa Ca Mle 6 ae iim a arle $3 20 

Wages per day.-.. .-.- .-- eee cece ee ce een ce een e teen ee sees hae whi dia 134 40 

Add for one foreman or size-maker ....-------- +++ enne cence eee eee teense 6 00 

Total Wages...--. .scene cone cece ee coe eens eee cere cone sees cnee 140 40 
MATERIAL. 


The weight of paper used is (per day) 546 lbs. The water-proofing increases 
the weight about 6 per cent.; hence 33 lbs. of material is actually added 
to the paper, but much is wasted, and we will assume that five times as 


much is used, or material used per day ---- .----- cs-ee- ee eee eee cree ' 165 Ibs. 
Average cost, (outside estimate) .......----2- eee nes ee ee cee s ere eens eeee 20 c. 
Pay Come Of MGtOTIAL. 25,0 eh ab ees a ~ ene PCE IRN AIA RES Range theta $33 00 
Daily cost of labor .... 52... .-- 220 2-2 see cone cove pene ce nnns ce gene ses ees 140 40 


re 


CURE ek vane eaacis pelos a Solid AURORA INIA eh hipaa OREN RN 42 )173 40 


eet 


Rt ets 
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Weight of paper, §¢., November 15, 1875. 


BC PANOT. IU) SURBEE e el cae eau oe cuk wake a lek eae 1]b. -7 0z. 1 sheet. 
Ree COG LOSS COR one eka cae ihe a wey utck ped Uwe p I i 
SFO EES ee ete See CPR Ree UL ON RCE Ee 1 7 +1 
i TRAE OSGi lyst ge es ye MaRS Fe PAA Ar CARA REN UEP 1 7 +1 
OUT CE ia sean ay i pln MANOR Hu aL MOU ay Pg A 1 Cyt 
Rota WOIgNe Oly ENON Ola eal ree ae 7 3 
iW apor-proomcd paper, 100 sheets. csscs uae lees eee ee ks 1 + 
RADE un Puls ee lela nai wi en Wikis rc aiaa Weta ee a Rul Oe ow Cm ub ibase 1 84 
1 ana ES RATES ATS ES oh DL UPAR a Ay RI 1 84 
Re Sura Lime We a OU y amle sie TMG cued vials ik eas 1 85 +2 sheets. 
DO RUE ee SUL UU iy BON RNC RGRe Lie See Lin wea 1 8s +3 
MTR WOT OY O00 MMO ER iad ects Coc elke wed 7 103 
Pier nechiine, MOO Sheets eC CCU eG ae cA 8 —4sheet. 
Siete: Bodie WER Sane ule Uy ue Roe Lniete aly Curated b 1 et 
Redo acy Ss Wl geek ewe gletou mimiwitliate alain anh wees 1 8 —d4 
1 Po TAA SUNRIRIESS A eM U  G Sab et NRE LO RES cr USA RH a gt UR 1 8S —¢4 
Re a eal eu D sig hak ee tN CCI ae fu Ge Shar HUN 1 8 
otek Werrcns 498 sheete soo) ee a a 7 84 


NotE.—The weight of the paper was very uniform. The water- 
proofing, both processes, increased it by about 6 per cent. The first 
process alone, or that of sizing proper, increased it about 5 per cent. 


_ 


STEVENS INSTITUTE OF TECHNOLOGY, 
Hoboken, N. J., February 25, 1876. 


Brief summary of results of experiments on water-proofed and plain cur- 
rency-notes, 


As the average result of some fifty experiments, I find that there is a 
gain of about 20 per cent. (exactly 19.49) shown by the water-proofed 
notes over those not so treated, while both are fresh and unworn. 

These tests were made as follows: 


T'wo notes, one water-proofed and one untreated, were taken at ran- 


dom and placed exactly over each other by matching them against the 
light. They were then laid ona plate of glass, a brass templet pressed 
firmly upon them, and with a very sharp knife following the edge of the 
template, two exactly similar pieces were cut from the same parts of 
each note. This was to secure uniformity as far as the effects of ink 
and printing were concerned. The two notes were then transposed, the 
upper one becoming the under, and again matched, and another pair of 
pieces were cut. These were each distinguished from each other (the 
water-proofed and unwater-proofed) by a pencil-mark; and when ten pairs 
of pieces had been so cut, the testing for the strength of the same was 
then made. This was done in a machine fitted for the purpose by Messrs. 
Riehle Bros., Philadelphia, and in all respects similar to the machines 
employed generally for testing tensile strength of materials and fabrics. 

Lhe thickness of each piece was measured with a Brown and Sharp 
micrometer gauge to the ten-thousandth of an inch. 

The following table of results will serve as a specimen of this portion 
of the work: . 
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* Ten-cent notes. 
Untreated. Water-proofed. 
Number. MIE etn oneal nlc dW te oon Number. SLUTS Binns USPC ROA LV IARI 
Thickness. | Strength. Thickness.| Strength. 
Inches. | | Inches. 
BS ach cee niin Wire! ais alae Soa D's 0. 0035 4 11-16 PL pheidelevay ww hsm Swi 0. 0030 5 1-4 
Pees WO Ranh ene ken bee 0. 0036 Ae DAR ie NRE fi fb satel ik Ob ten SAR RR Oh 0. 0030 5 1-2 
Re a iat aimiala wie die'ely balm ul ols 0. 0035 4 9-16 rad ac a oak ea alge Arar aR alee 0. 0030 5 3-4 
Meare eM kt eye li 0. 0031 4 5-8 Meo G' Ria win We baa cE LS 0. 0032 o 3-4 
AS Ags RRR a eg HORE 0. 0037 4 3-8 pee ae Mee a ps Lia elwho ie aia 0. 0032 6 1-8 
Bic eg aNe ig 6 Wine dale Of 0. 0032 5 1-8 SOROS BE DOME I Ape ge ST OE 0. 0026 4 5-8 
A a i) WA kee ca aw 90 Un 0. 0033 4 3-8 Psi ee ae oe Re lm eh 0. 0035 5 3-8 
APSR BEATE ane Ge ge a a 0. 0036 5 1-8 Bis es a Le ocala eel 0. 0032 6 5-8 
Pe Ce ek Wk Niele bw a6 0. 0032 4 3-4 iy pea eau awl hale twee hares 0. 0027 6 1-4 
Peel ware SuilS pele) arwin'o ace 0. 0035 4 5-8 BU Sidi wlre ak eins wie eee Wa 0. 0031 5 7-8 
pS aNd al i @.00342 | 4.6375 Mesa 0. 00305 | 8 
Reduced to equal areas = 5.376 lbs. per square inch. || Reduced to equal areas = 7.419 lbs. per square inch. 


When, however, the notes have been worn, as by rolling around a 
pencil and folding, this advantage entirely disappears, the average of 
twenty experiments showing a slight advantage for the notes not water- 
proofed. The amount of wear thus produced was not enough to seri- 
ously damage the general appearance and strength of the note, but left 
it in what would be considered a very sound condition—much better 
than that of the majority of currency met with in circulation. 


| © 


Copy of 10-cent note. Copy of 10-cent note. 


Unwater-proofed. Water-proofed. 


The same result followed when the wearing was produced by passing . 
the notes through a crimping-machine, in which case no visible sign of 
injury was manifest, though the strength of the water-proofed and plain 
notes was then almost identical, 7. ¢., as 36 to 35. 

It seems appropriate to notice in this place that a number of experi- 
ments (two sets, of twenty each) made with two sheets of first-class 
bank-note paper of 1855, one untreated and the other water-proofed, in 
which the two papers were first tested in fresh state, and then, after 
wearing as before, showed a much greater loss of strength on the part 
of the water-proofed paper, as the result of wear, than of the untreated 
paper. This indicated that with this paper, whose fiber was remark- 
ably good to begin with and properly sized, the additional stiffness given 
by the water-proofing simply caused a greater injury to the fiber by 
bending and folding. 

The average results were as follows: 


- Untreated paper. | | Water-proofed paper. 
Unworn. Worn. | Unworn. ~ Worn. 
Strength...... aes 8.255 7.996 || Strengths. 05.9. --.<18,903 62.51 
Loss by wearing ..-... Byeucciee 4 per cent. | Loss by wearilg ..---------- 31 per cent. 
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Numerous experiments were then made as to the comparative strength 
of the paper in the two directions of the sheet, 2. ¢., lengthwise and 
across, which showed that these differed greatly. Thus, the average of 
one extended set of experiments made on 50-cent notes, water-proofed, 


gave: | | 

Lenethwise of sheet, but across the note... --- 5... 22 ween te cderine pescee secces 6. 22 

Across the sheet, but lengthwise of the note . 1.2.22. 2.22. cee eee wn ee -- se ceee eens 4, 20 
Tifty-cent notes, plain : 

Lenothwise or sheet, but across the Note. on. 66s doce ca kib dee ie elncs sen paannniace 5. 80 

Across the sheet, but lengthwise of the note... 2... 0526 cee cee w cece ee seis wens 3. 75 


An extended series of experiments was also made as to the absorption 
of water by the notes, with the following results: , 

Immersed in water, for 5 minutes, 25-cent and 10-cent notes. Water- 
proofed notes gained 25 per cent.; unwater-proofed notes gained 25 per 
cent. Some 50-cent notes sent from Washington, marked ‘ 1st machine,” 
showed a gain of 28 per cent. on soaking 5 minutes. 

: HENRY MORTON, 


Summary of experiments on 50-cent United States currency, to test the effect 
of the *: water-proofing” process, conducted by J. E. Hilgard. 


Each note was cut into four pieces— 


Marked 
part of across the note thus: (C.) 
part in half, lengthwise, and then Marked 

across, thus: (H.) 


Each piece was then accurately cut into this form: 


by means of a “templet,” and subjected to increasing strain until it 
broke. Those that had not been subjected to the *“ water-proofing.” 
process are marked “plain” X; the others, water-proofed, W. 

One-half of the notes of each kind were subjected to an artificial wear 
by rolling them up on a pencil and flattening the roll down with an 
ivory edge twice, in diameters transverse to each other.. Each note was 
thus rolled up and creased ten times, face and back outside alternately 
lengthwise, crosswise, and diagonally, making 80 rolls and 160 creasings. 

After this wear, which was made as uniform as possible for each note 
the notes were still in fair condition for circulation, about half worn out, 
or like the average note met with out of Washington City. é 

Hight pieces of each kind were used in the experiments for strength 
taking the corresponding parts of the several notes, as the strength of 
the pieces varied somewhat with the amount of black ink upon their face. 


e 
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Unwater-proofed unworn. 


Lbs. 02. 
14 10.0 


Lbs. oz. Lbs. oz. Lbs. 02. 
16 0 14 12.5 14 15.3 


Not water-proofed. 
Section of 50c. note. 
Section of 50c. note. 
Section of 50c. note. 
Section of 50c. note. 


Lbs. oz. 


“4 
8 Section of 50c. note. 
Ai 
Lbs. oz. ; ‘Lbs. 072. Lbs. oz. 
os ; 
Section of 50c. note. 4 Section of 50c. note. 
A Section of 50c. note. 


Lbs. oz. 


Unwater-proofed and unworn, 


‘ON 


Section of 50c. note. 
Lbs. oz. Lbs. 02. Lbs. oz. Lbs. oz. 
14 13.5 14 043 14°: 07.3 14 07.8 


Section of 50c. note 
“Section of 50c. note. — 
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Section of 50c. note. 


Lbs. oz. 


Section of 50c. note. 


a en eee ee ee re 


Water-proofed ana worn—Formula 11 = ><¢ x by 10. 


Lbs. oz. Lbs. oz. Lbs. oz. Lbs. 0z. : Lbs. oz. Lbs. 02. 
4-134 705.8 %. 04,1 7 00 6-120 6213-2 


Not: 
Section of 50c. note. 


Section of 50c. note. 
Section of 50c. note. 
Section of 50c. note. 
Section of 50c. note. 
Section of 50c. note 


Lbs. oz. Lbs. oz. 
6 4.4 6 4.0 . Lbs. oz. Lbs. 02. 
- Fs prea egy’ 


‘ no 
ri . ee . ° 

as 3 S Section of 50c. note. cS) Section of 50c, note. 
6 S Pe 4 
=) A 
3 3 
co [| 
Yen) “uD 
eal See 
o fo) 
: : | : 
se} Fi Lbs. oz. : . Lbs. oz. 

2] 
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Section of 50c. note. Section of 50c. note. 
H 
Lbs. oz. Lbs. 02. 


5 10.0 


Section of 50c, note. Section of 50c. note. 


No; 4, 


Scetion of 50c. note. 


Section of 50c. note. 


No. 3. 


-Water-proofed and unworn crosswise the note. 


Lbs. oz. Lbs. oz. 
16-143 


Copy of section of 50c. note. 
No. 3. 


Copy of section of 50c. note. 


16 07.9 


Copy of section of 50c. note. 


Lbs. 02. : Lbs. 


16 01.8 16 


Oc. note. 


~ 
Le 
vw 


Copy of section of 


Lbs. oz. 
16 09. 1 


tion of 50c. note. 


Copy. of see 


OZ. 
07.2 


Copy of section of 50c. note. 


Lbs. oz 
16 13.3 


Copy of section of 5Cc. note. 


Water-proofed unworn cut lengthwise the note. 


a 


: 

X ° 
4 A 
< ; st 
: Sccticn of £0e. note. } 
vA es 
i 

7, 


Lbs. oz. 


Section of 50c. note. 


Lbs. -0z. 
1t7095-5 


Section of 50c. note. 


Section of 50c. note. 


ae) 


No. 


No. 2. 


No. 2, 


Lbs. 
16 


OZ. ° 
10. 4 


Copy of section of 50c. note. 


Copy of section of 50c. note. 


Lbs. oz. 
TOtck oA 


Copy cf section of 50c. note. 


Lbs. oz. 
11 06.4 


Section of 50c. note. 


Section of 50c. note. 


Section of 50c. note. 


Unwater-proofed and worn—Formula 11 = >%{—Face and back alternately 
multiplied by ten—crosswise the note. : 


Lbs. oz. 
AOE 


Lbs. 02. Lbs. oz. Lbs. oz. 
8 01.4 6-5-2 7 Ga | le 
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Section of 50c. note. 


Section of 50c. note. 
Section of 50c. note. 
Section of 50c. note. 


Lbs. oz. Lbs. oz. 
7 00.0 6 04.0 


Lbs. oz. bs. OZ. 
5 05.0 5 02.0 
$ 
° Oo 
A S 
cS) q 
oS ° 
= S ar a 
= 9 os Section of 50c. note. Section of 50c. note. 
a 3 S 
3 3 
<2) 3 
MD 
Lbs. oz 
Pas Lbs. oz. 
514.7 é 

a Section of 50c. note. ' Section of 50c. note. 

6 

A 

Lbs. 02. : Lbs. oz. 
5 00.0 


Section of 50c. note. Section of 50c. note. 


Section of 50c. note. 


Section of 50c. note. 
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_ The following are the average breaking-strains from sixty-four tests: 


Fd 


Unworn notes. W orn notés. 


get 


vee fa! Water-proofed.| ~~ Plain. Water-proofed. 


14 16.3 16 38.6 6 15.8 LR bs al 


(C.) 
| ‘(B.) | | 
| | 
| | 9 4.2 aR BY. BBs ke Bh ee 


From these results the following deductions are obvious: 

1. The *‘ plain” paper is 62 per cent. stronger crosswise than lengthwise. 

2. ‘‘Water-proofing” increases the strength of the new note 10 per 
cent. crosswise and 25 per cent. lengthwise. 

3. After a certain wear, which leaves the note still in good condition 
for circulation, the effect of the “‘ water-proofing” entirely disappears. 

Specimens of the artificially-worn notes are herewith submitted. 


| 
i 
Lbs. 2. Libs. 02. Lbs. 02. | Boba: 20a | 
| 


Notes worn artificially, in manner described. 


Copy of 50c. note. } Copy of 50c. note. 
Loss of weight by wear— | / Loss of weight by wear— 
ers oz 

Unwater-prooted. : Water-proofed. 


Further experiments were made on the quality of resisting the absorp- 
tion of water on the 50-cent fractional currency. The notes were 
weighed dry, then immersed in water for a definite length of time, and, 
after taking off the surface-moisture by means of blotting-paper, in as 
uniform a manner as possible, were weighed again. The following are 
the averages of numerous experiments. 


1. Notes immersed in water 1 migute: 
Water-proofed gained 223 per cent. in weight. 
Plain gained 28 per cent. in weight. 

2. Notes immersed in water 5 minutes: 
Water-proofed gained 534 per cent. in weight. 
Plain gained 53 per cent. in weight. 


Hence, it appears that the advantage as to “ water-proofing,” properly 
speaking, is insignificant. The original record of the experiments on 
tensile strength, and of those on resistance to moisture, is appended. 

: J. EK HILGARD. 


‘i? 
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FIFTY-CENT NOTES.—Weighings and wettings ; notes unworn. 


. WATER-PROOFED. 


Note No. 1. 
Note No. 2. 
Note No. 3. 
Note No. 4. 
Note No. 5. 


_ 5) 2576 


o15 


Weighs 527.7 milligrams, dry. 
Weighs 512.0 milligrams, dry. 
Weighs 507.0 milligrams, dry. 
Weighs 517.1 milligrams, dry. 
Weighs 513.2 milligrams, dry. 


Weighs 827 milligrams, soaked 5 minutes. 
Weighs 802 milligrams, soaked 5 minutes, 
Weighs 773 milligrams, soaked 5 minutes. 
Weighs 797 milligrams, soaked 5 minutes. 
Weighs 756 milligrams, soaked 5 minutes. 
5)3955 
71 
515 i 


515)276(53.6% 


UNWATER-PROOFED. 


Note No. 1 
Note No. 2 
Note No. 3. 
Note No. 4. Weighs 514.4 milligrams, dry 
Note No. 5. Weighs 508.2 milligrams, dry 


5)2598 


520 


. Weighs 528.5 milligrams, dry. 
. Weighs 534.8 milligrams, dry. 
Weighs 512.0 milligrams, dry. 


Weighs 808 milligrams, soaked 5 minutes. 
Weighs 788 milligrams, soaked 5 minutes. 
Weighs 756 milligrams, soaked 5 minutes. ° 
Weighs 776 milligrams, soaked 5 minutes. 
Weighs 844 milligrams, soaked 5 minutes. 


5)3972 

794 

520 
520)274(539¢ 


WATER-PROOFED, NOT WORN; SOAKED ONE MINUTE. 


. 490 milligrams, dry. 
. 496 milligrams, dry. 
. 495 milligrams, dry. © 
. 489 milligrams, dry. 
. 486 milligrams, dry. 
. 494 milligrams, dry. 


2950 


Z 
. ° 2° : e e 
DEW 


586 milligrams. 
590 milligrams. 
631 milligrams. 
598 milligrams. 
602 milligrams. 
607 milligrams. 
3614 - 
2950 = 22.59% 


664 | | > 


NOT WATER-PROOFED, NOT WORN 5; SOAKED ONE MINUTE. 


No. 1. 559 milligrams, dry. 
No. 2. 551 milligrams, dry. 
No. 3. 537 milligrams, dry. | 
No. 4. 524 milligrams, dry. 
No. 5, 554 milligrams, dry. 
No. 6, 559 milligrams, dry. 


3284 


709 milligrams. 
731 milligrams. 
687 milligrams. | 
664 milligrams. A 
689 milligrams. 
727 milligrams, 
4207 
3284 


3284)9230(28.1%% ; 
6568 


26620 
26272 
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NATIONAL ACADEMY OF SCIENCES, 
Washington, D. C., March 23, 1874, 


Sir: I have attentively studied the report of the commission of 
the National Academy, of which you are chairman, appointed, at the 
request of the Secretary of the Treasury, to investigate the water- 
proofing of the “ fractional currency,” and beg leave to respectfully re- 
quest the commission through you to reconsider their decision in the 
matter. | 

I make the request in consequence of not bein g myself able from the 
results of the experiments of the commission to arrive at their conclu- 
Sion, viz, that ‘the process of water-proofing is of no appreciable ad- 
vantage as to the durability. of the notes.” 

The experiments appear to have been ingeniously devised and care- 
fully made, but, as it seems to me, they are not sufficient to settle the - 
point in question. They consist essentially in determining the compara- 
' tive tensile strength of the notes that have been “ water-proofed” and 
those which have not been “ water-proofed” before and after having been 
subjected to’a weakening process. Taking the results as given as abso- 
lutely true, it appears, first, that the water-proofed notes are stronger 
at first than those which have not been subjected to the process; and, 
second, that after being subjected to a weakening process they are of 
_ hearly the same strength. 

In regard to the latter result, I have to Say that it is arrived at by 
subjecting the note to a manipulation which breaks the fiber and 
destroys the effect of the water-proofing, and which reduces the note to 
a condition similar to that in which itis found after having been a 
certain length of time in circulation. But it does not follow that, 
because two notes by violent manipulation are suddenly brought into 
nearly the same condition, that two notes in circulation would be 
brought into the same condition in the same length of time. It might 
require one of them to be subjected to double the time of wear betore 
arriving at the same condition as that of the other, time in this ease 
being the essential element. 

Furthermore, it appears to me that the process employed of creasing 
the note, by means of an ivory folder after rolling it on a hexagon 
pencil, is unlike the usage to which the smaller notes are subjected in 
actual circulation. In the latter case they are carried in portemon- 
nales of the size of the notes, or, more usually, made up into rolls and 
carried either in pocket-books or in the open pocket. Iam the more con- 
firmed in the foregoing opinions by the fact of having myself made a 
Series of experiments which consisted in weighing notes thoroughly 
dried by artificial heat, then subjected to wear by simultaneously 
brushing two specimens of the same denomination—the one plain, the 
other water-proofed—drying after brushing, and wei ghing again, noting 
the loss. In all cases I found that the water-proofed specimens indi- 
cated less wear than the unwater-proofed. , 

The process was varied by simultaneously dampening with wet blot- 
ting-paper the two specimens at the end of every five brushings, care 
being taken to dry at the beginning before weighing, and again at the 
end of the process. In, these cases the wear was more rapid and the 
difference in the loss greater than in that in which the notes were 
brushed in a dry condition. — 

I beg leave to assure the committee that, in assuming the responsi- 
bility of referring the subject back to them for further study of the 

H. Mis. 263, pt. 2-3 i 


34 PRINTING OF UNITED STATES SECURITIES. 


questions submitted, I am actuated alone by an earnest desire that 
the National Academy of Sciences should not adopt any conclusions 
against which objections of data or logic can be justly raised. 

Lam awakened to the importance of extreme caution in this case by 
the fact that the Secretary of the Treasury has presented to me for 
additional light a second report in regard to the subject, by Professor 
Ordway, of the Massachusetts Institute of Technology, adverse to the 
views of the committee of the Academy, which, from its character, as 
well as that of the professor himself, is deserving of attention. 

Moreover, I am induced to unusual circumspection, perhaps, in the 
present instances, inasmuch as the subject is exciting public attention 
and the report of the committee of the Academy is cited in favor of 
both sides of the question. 

I do not intend by this communication to convey the idea that I am 
myself prepared to advocate the importance of the water-proofing sys- 
tem now in use in the Treasury Department, but that 1am not con- — 
vinced of its worthlessness for the reasons set forth in the report of the 
committee. 

I have tue honor to be, yours, very truly, 
JOSEPH HENRY, 
President National Academy of Sciences. 
Prof. J. E. HILGARD, | 
Chairman Committee of National Academy of Sciences, &e. 


D. 


DEAR Sir: We have given careful attention to your letter requesting 
us to reconsider our report, and, in view of the facts presented by you, 
have somewhat modified the statement of our conclusions. We have 
also more particularly set forth our reasons for choosing the mode of 
testing adopted by us, which we cannot but conceive to represent faith- 
fully the effect of actual wear in circulation. It is only by crumpling 
and-short folding that the notes are ever reduced to the condition in 
which we actually find them. It may be assumed that, whether water- 
proofed or not, the notes would receive the same number of handlings’ 
in the same time, and the experiments show that, after a certain equal 
amount of hard usage, there is no longer any difference in favor of the 
water-proofed notes. So long as the notes are not subjected to hard 
usage, for instance, while they are kept flat in a pocket-book, and are 
neither folded nor crumpled, whether dry or moist, they suffer so little 
wear as not to call their relative durability into serious question. Their 
endurance is only tested when they are subjected to such usage as re- 
duces them to the condition in which we actually find them in circula- 
tion. It is their power to resist the greatest duress to which they are 
actually subjected that must determine the value of the process. These 
considerations prevent us, with entire respect to your dissenting view, 
from ascribing any practical utility to the water-proofing process, and 
from recommending its continuance. It should be remembered that this 
conclusion has been forced upon us, contrary to our original views, which 
were favorable to the process. . : 

We have also carefully examined the report of Professor Ordway, 
which you have submitted to us, and are surprised to find that, with 
one exception, it contains no experiments such as were reported in his 
original communication on the sabject, or are in any way comparable 
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with those then made by him or since made by us, and yet we find him 
reiterating his former conclusions and stating his belief that the process 
then used, and which gave him results directly opposed to ours where 
the methods were the same, is still employed on no apparent ground, 
except his ignorance as to the process then employed. His late experi- 
ments we regard as, with one exception, irrelevant to the question at 
issue. If it were customary to boil fractional-currency notes in water, 
whether distilled or salt, or to wear them in the boots, or to roll them 
on rough bricks, or to bray them in a mortar, some valuable deduction 
might be made from Professor Ordway’s experiments, but as none of 
these things are either customary or in any way equivalent to the cus- 
tomary treatment of notes, which is simply to fold or crumple them in 
the pocket or pocket-book, we quite fail to trace any connection between 
these experiments of Professor Ordway and the answer to the question, 
‘¢ How does water-proofing affect the durability of the notes in actual 
use?” The experiments on the tensile strength of the fresh and unworn 
notes are the only ones which seem to bear upon the subject, and of these 
there are only four sets, among which the irregularities are so great that 
while the average shows largely in favor of the water-proofed notes, in- 
dividual cases could be selected which would give the advantage to the 
untreated notes. The notes tested for tensile strength after wetting, of 
which there were three sets, show less in favor of the water-proofing. 
But as neither of these involve any of the essential conditions of actual 
wear, they are of little value, and indeed only differ in degree from the 
results obtained by us as the average of nearly a hundred very accord- 
ant experiments. . ) 

In conclusion, we beg leave to assure you that we do full justice to 
the motives which led you to recommit the report to us, and remain, 
dear sir, with great regard, 

Your obedient servants, 
| J. EK. HILGARD. 
HENRY MORTON. 
C. T. CHANDLER. 
: WM. SELLERS. 
Prof. JOSEPH HENRY, 
President National Academy of Science. 


i. 


Remarks by the president of the Academy on the foregoing. 


The foregoing reply to my letter did not change, in the least degree, 
my opinion as previously expressed. I still adhered to the opinion that 
a note having 20 per cent. greater initial strength will wear longer in 
actual use than one that is not thus strengthened, and that the experi- 
ments adduced by the commission to the contrary do not logically bear 
out their conclusions. The error consists, in my opinion, in assuming 
that because two notes in equal times by violent manipulation, such as 
creasing a hundred and sixty times in succession in different directions 
by an ivory folder, are deprived of the advantages of the water-proofing 
process, therefore, two notes in actual use and not necessarily sub- 
mitted to the same violence should arrive at the same condition in the 
same time. Similarity of condition does not necessarily prove that sim- 
larity of force has been applied to produce the condition. The same 
effect may be produced by a force of double intensity acting in half the 
time. 
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MASSACHUSETTS INSTITUTE TECHNOLOGY, 
Boston, February 24, 1876. 

DEAR Sir: Having been requested through you by the honorable the 
Secretary of the Treasury to examine into the water-proofing process, 
during a recent visit to Washington, “to ascertain whether there has 
been any change in the material,” I beg leave to report as follows: 

A good part of two days was devoted to examining the operations 
conducted by the Bureau of Engraving and Printing. Viewing the 
whole from a practical manufacturer’s stand-point, I must say that, 
though the work of the bureau is done under some disadvantages on 
account of limited space, it is done with admirable care, skill, and 
economy. | | 

For experiments on theeffects of water-proofing as at present carried on, 
I selected from a lot of printed and stamped 25-cent currency two sheets, 
apparently alike in colors, thickness, and weight. One being reserved as 
it was, the other was passed, in my presence, through the water-proofing 
operations, along with the regular work. Both were pressed as usual. 
There being neither time nor facilities for making tests on the spot, the 
two sheets were duly receipted for, with the understanding that they 
should be destroyed or returned, and they were brought home for com- 
parative trials. 

1. The unprepared sheet weighed 7.3538 grams; the water-proofed 
sheet weighed 7.5488 grams; showing a gain of 0.1950 gram or 2.60 
per cent., in water-proofing. eae 

2. Six pieces of exactly the same size—50 by 63 millimeters—were 
eut out of each sheet and weighed, to ascertain how much the thickness 
may vary in different parts of the same sheet of paper. 


A, a weighed .....--...-.. 0.2870 gram} B,1—=....---.. .----------- 0.2973 gram. 
EO WONG oo oy canta pie O2ORS orate Bee. cook okies oot macy 0.3987 gram. 
A, ¢ weighed .....:....... 0,284 grams: 5, 3= (oso ee saat aw Melek 0.2947 gram. 
A, Oweighed J. 5.4244.+¢- O2845 orem hi By Aa seat. ant wees 0.2995 gram. 
A, f weighed (.¢.2.-- ss. GO 200s Gram wid =F skews bw hha ce tau eee 0.3005 gram. 
A, h weighed ......-...-.. 0.2900 gram $ B, Gs... 2. se ewww ne aemere ee 0.3000 gram. 
Average of unprepared ...-...----- +----+ + ---ee eee ER REET Sal oi 0.28843 gram. 
Extreme difference (A, band A, c)..-.. ---.- 2-20 2 - eee eee nee cree te eeee 0.0100 gram. 
Average of water-proofed....-------- +--+ cee cee eee eee nee eee eee 0.29845 gram. 
Extreme difference, (B, 3 and B, 5 ..-.-- 2-6 2-2 +o 2 eee nee eee ene ee eee 0.0058 gram. 


These averages show a gain in water-proofing of 3.13 per cent., a 
greater increase than shown by the whole sheets. 

The weighings betray a lack of perfect uniformity in thickness as to 
comparatively large areas, and a nice sense of touch shows even greater 
local differences. Hence, in making trials of tensile strength, it is im- 
portant to guard against comparing a thin part of one sheet with a thick 
part of another sheet. In fact I found some earlier results so obviously 
erroneous that they had to be rejected, and was thus led to investigate 
more closely the matter of thickness. 

3. Pieces nine millimeters wide in the narrowest part were cut out 
by pairs and weighted to breaking: : 

Water-proofed, 1 took 2,784 grams. 

Unprepared, 1 took 1,700 grams. 

Water-proofed, 2 took 2,093 grams. 

Not water-proofed, 2 took 1,652 grams. 

Water-proofed, 3 took 2,940 grams. 

Not water-proofed, 3 took 2,250 grams. 


Water-proofed, 4 took 3,005 grams. 
Not water-proofed, 4 took 2,150 grams. 
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a 4. Some pieces were dampened over night, as the paper is dampened 
: for printing, the pairs having been previously cut with a least width of 
nine millimeters : ; 

Water-proofed, 5 broke with 1,180 grams. 

Not water-proofed, 5 broke with 990 grams. 

Water-proofed, 6 broke with 1,100 grams. 

Not water-proofed, 6 broke with 699 grams. 

Water-proofed, 7 broke with 1,340 grams. 
- Not water-proofed, 7 broke with 1,015 grams. 


5. Some fine siftings of anthracite-coal ashes were mixed in a Wedg- 

wood mortar, with water, to a thin mud, and equal-sized pieces of the 
ae currency were together pounded gently in it for ten minutes. 
| Another pair of pieces was pounded fifteen minutes. 

Another pair was bruised in the mud ten minutes. 

Another pair was bruised twenty minutes. 

In all these cases the water-proofed pieces resisted the severe trial 
far better than the unprepared piece., 

6. A pair of pieces, weighing respectively .6130 gram and .6519 
gram, was rolled up diagonally on a common black-lead pencil 2,100 
times—1,400 times on a dry surface, or between the fingers, and 700 
times on a rough wet fire-brick. They were put alternately face to 
face and back to back every twenty rollings. The unprepared piece 
became so far cracked and torn that further rollings would have been 
unsafe, while the water-proofed piece was little injured. 

There was no decrease in weight, though both pieces felt thinner than 
at first. 

7. Two pieces of the same size, about 90 by 50 millimeters, were worn 
separately for eight days inside rough woolen stockings, being inter- 
changed every day, and being placed sometimes face up, and sometimes 
face down. They were then kept imbedded in bone-charcoal long 
enough for purification. 

Both specimens suffered severely, and there was left of the unpre- 
pared paper only one piece more than twenty-five millimeters square, 
and that was badly cracked, while there were still two large pieces of 
the water-proofed paper in pretty good condition. 

8. A pair of pieces was boiled in distilled water sixteen hours. 

The water-proofed piece was partially split, but otherwise was less 
injured than the unprepared one. The red stamp of the unprepared 
piece was considerably dimmed. 

9, A pair of pieces was boiled nineteen hours in sea-water, the evap- 
orated fluid being, from time to time, replaced by sea-water. 

After two hours’ boiling, the water-proofed piece split within and 
puffed up like a bladder. Neither piece was seriously damaged, though 
| the ae ne of the red stamp on the unprepared piece was much im- 
; paired. 

The splitting of the water-proofed specimens simply shows that the 
impregnation had not been absolutely uniform through the entire thick- 
ness of the paper. . 

For want of dog-day weather, it has not been convenient to make 
any experiments as to relative liability to mold or mildew. There is, 
however, no reason to suppose that the substance left in the paper by 
water-proofing is favorable to fungus growths. 

Cotton cloth has been known to deteriorate by long keeping in con- 
sequence of the presence of injurious chemicals in the starch used for 
finishing, and the question might well be asked whether this water- 

proofed paper can in time suffer from the slow action of the substances 
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with which it is impregnated. There are no experimental data with 
respect to this point, but I do not see how any of the materials used can 
tend to produce a gradual weakening of the fiber. 

To the first question asked by the honorable Secretary, ‘‘ whether or 
not there has been any change in the material,” I cannot give a positive 
answer. At the time of making my former trials I had seen no one 
connected with the bureau, and had not been told what the water- 
proofing materials were. The impregnating matter in the specimens of 
paper then sent to me appeared to be such as would result from the 
application of the chemicals which I found in use at the time of my 


visit. These materials are the best that the market affords. I think 


there has been no change. | 

The other question is, ‘‘ whether I am still of the same opinion as when 
I made my last report.” The experiments lately made have fully con- 
firmed the opinion which I expressed before, that the water-proofing pro- 
cess epee improves the currency, and that its use should be con- 
tinued. 

It is not unlikely that slight improvements may be made in the details 
of the process, but I doubt whether any essentially different method 
can be devised that could be at once so practicable, efficient, innocu- 
ous, and economical. 

In conclusion, allow me to express my grateful sense of the courtesy 
and unreserved frankness which were shown by you and your subordi- 
nates in answering all questions relating to the work done under your 

charge. 

3 Very respectfully, yours, : 
JOHN M. ORDWAY. 
Hon. GEORGE B. McCARTER. 


Four cards, containing illustrative specimens of destructive work, are 
sent herewith. 


a 


